




JOURNAL 


OF THE 

ASIATIC SOCIETY OF BENGAL. 

VOL. LVI. 

PART II, (Natural History, &c.) 

(Nos. I. TO V.— 1887.) 

EDITED BT 

^HE J^ATURAL jpIlSTORY jSECRETARY. 


It will flourish, if naturalists, chemists, antiquaries, philologcrs, and men of science 
in diflercnt parts of Asia will conjmit their obsci-vations to writing, and send them to 
the Asiatic Society p-t Calcutta. It will languish, if such communications shall be long 
intermitted ; and if will die away, if they shall entirely cease.” Sir Wm. Jones. 


CALCUTT’A: 

PRINTED BY G. H. ROUSE, AT THE BAPTIST MISSION PRESS, 

AND PUBLISHED BY THE 

ASIATIC SOCIETY, 57, PARK STREET. 

18B7 



2 Sarat Chandra Dds-^ brief account of Tibet 

free from the ravages of ‘famine, wild animals, venomous snakes and 
insects* The* snoiir}i mountains of ^’dsi, Qhomo-kankar, Phnlahari, Kula* 
kangri in Lhobra, Habe in Upper ^ang, Chhyi-kang, Tsarita and San- 
chhen-thangla in i)o-A;lands, Yarlha Shambu, Toinkaj^o, Kha-wa-Lodi/. 
Shabra Karpo, Machhen Pomra, and others stand exalted with uplifted 
hoaijr heads, like so many ^iiiovmg^hhortens of rock crystal. There are 
also the mountains called Hoti-gongya2,. Mari Rab Chyp,m, Jomo nagri,' 
.Kong-tsun-demo, &c., abounding in numerous fragrant herbs of wonder- 
ful medicinal properties, and clothed fn charming pasjure. Besides 
these, numberless black mountains fill the country. The la*kes are 
Mapham 6)'yu-wtsho, G^nam-mtsho phyug mo, Tsha-wtsho, Yar-^brog 
^yu-wtsho, Phag-mtsho, Aftsho fikyareng fingoreng, Khri-^shor, Gyal-mo. 
Numerous other lakes of sweet,* pure and sparkling water are scattered 
all over the country. The great rivers such as the Tsang-po, Senge 
khabab (Indus), Mab-chya khabab, Tsha-shika, Xja-chhu UnguZ-chhu, 
flbri-chhu, 6rser-gyi phye-ma (Golden sand), Nag-chhu, Bgj&Umo 
®ngu?-chhu, RiUt-chhu (Hoangho), iSfme-chhu Rbe-clihu, BJT ig-chhu, 
ifjulag-chhu, Btsong-chhu, fed by numerofts tidbutaries, flow ^o^^ards it^ 
boundaries. Extensive forests, pasture lands, grassy valleys, meadows, 
fields abound there. Barren and bleak plateaux, which look like deserts 
, and plains, occupy the largest area *of the country. The great 
^fuuntries .of i2gya-nag (China), Pgya-gar (India), Persig (Persia) have 
preat oceans on their borders, but the countiy of Tibet stands surround- 
ed by the mighty barriers of snowy mountains, skirting which are the 
kingdoms of iZgya-nag, Bgya-gar, Hj^ng, Mon (Cis-Himaleya), Ba7-yo 
(Nepal), Kha-chhe (Kashmir), Stag-^ssigs (Tajik or Persia) and Hor 
(Tartary), inhabited by various peoples. As the great rivers which 
fertilise these border countries have their squrces in the country of Po • 
(Bhot or Tibet), the latter stands to other countrieS in the relation of 
Dsambuling (Jambudvipa) as their centre. 

This great country is divided into thrfee parts — 

, I . — Stod Afngah-ri ^kor-ysum ... High (or Little) Tibet. 

lI.-%-Uvu«'C/tsang, divided into four pro- • 

vinces, ... .*. ... Tibet Proper. 

III.— Mdo, khams and Sgang, ... Great Tibet. 

I, — Little Ti^et (Bod-Chhung.) 

Biod Mhgah-ri «kor-gfsum is divided into the three following circles ; 
— Btag-mo £advagf, Mang-yuZ Shang Shung, Guge Buhi*ang (Purang) 9 
and into the following districts : — * 

Purang, Mang-yul, Sangs-c?kar, jffChhi-va, JBla-sha, <Sbal-to, 
Shang Shung, Upper and Lower Khrig-se. 
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east or 


tants.i The {)eople of these places partly resenllble the Kashmiris lii 
manner of dressing and living. , They wear a kind of «' hat with a bro^ 
brim called cho-shva, and similar to the hat of a Chinese convict. Thv 
laymen wear black cjio-shva, the clergy red ones. Formerly the people 
of Ngahri were devoted to the Chhyaggya-pa and Dsog-chhen-pa sects 
of the red cap school, but now-a-dayt^ they are imbibing faith in the re- 
formed Golugpa ^ doctrine. To the north-west of Ladvag is the small 
district of S-Pite, the people of which belong to the Tibetan race, and are 
subject to the Ladvag chief. To tho west of iSPito tlier® is a place called 
Kamlasha, where there is a snowy mountain called Boidur-thaka by the 
Lalos (Muhammadans). To the cast of Ngari Ladvag there is a tribe 
known by the name jffdar-wa, do the east of whose country there lies the 
little province of Guge. —ts 

Tho most notable object in Guge is the monastery of Thoding (Jlfthd 
Zding gSergyi Lhakhang), founded by the celebrated Lochava Rinchhen 
Ssangpo. Thence proceeding eastward for a da^? you come to tho dis- 
trict of Purang, where reigned a line of kings sprung fr^m the dynasty 
of King Srong tsan Gampo. Lha Lama Chyangohhub JTod was the most 
illustrious meip-ber of this lino of kings. Tho chief tgwn of Purang is 
Ta-tse ds ng, which contains several Gelugpa institutions, such as 
Puraag Shing-phelling and others. In Purang there are many religious 
institutions belonging to the Sakyapa, Rhingmapa, Karmapa, Zfbrug-pa, 
Bonpo and other schools. ^ 

Proceeding half a day’s distance to the south of Purang you arrive 
at tho very old and famous sanctuary of Chovo Jamali, also called Khur- 
Chhog. In ancient time there lived in a remote part of Pnrang a recluse, 
who entertained seven Aryan Buddhists in his humble cell. These 
Acharyas, when they were returning to Bgy a- gar, entrusted him with^seven 
loads of articles belonging to them for safe custody. Years elapsed, yet 
they did not return to Purailg. The recluse, thinking that they would 
not return to Tibet, opened the loads and therein found many bundles 
wrapped in rags with the name “Jamali” marked on them ; and on 
opening them he found that they contained silver ingots. Cari^ing these 
treasures, the recluse went to a place called Jumlang, where he engaged 
several silversmiths to constrjict an image of Lord Buddha with the 
entire quantity of silver. As soon as the imago was finished down to its 
knees, it began to move, though* the legs were not finished. Thereafter 
the recluse, with a view to take the image to Tibet, engaged porters to 
carry it, and succeeded in placing it on the site of this temple. As soon 
as the image reached Purang it became immoveable and remained fixed 
where it was first placed. A temple was then erected to shelter and 
honour it. On account of the name Jamali being marked on the bundles 
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ingots with which it Vas constructed, it is called damali,^ “ the 
u^iimoveahle.'’ Again, when the^Tnrushka armies under King Boramjee 
f(or Noramjee) captured Ohittore, the king and his brother, carrying with 
them the images o£ Chaurassig Wangchhyug and his wife, retired to 
Kang Tesi. When arrived at Parang, he found that Chaurassig*s image 
could not be moved or carried any j^urth&r ; hnt from underneath the spot 
where the image stood there sprung out miraculously a. seat of amalatca 
stone with an iron lotus on it, while a voice was heard directing the king 
to leave the image there. The royal brotlers at the end of their pilgrim- 
age in Tibet returned to Nepal, carrying with them the image of Do2- 
ma. There the elder brother obtained the principality of Jhinlang, 
^and the younger brother, more fortunUte, the kingdom of Nepal. 

latter, after reigning several years, abdicated the throne and 
/wont to Southern India, where ho obtained the chieftainship of a larg^* 
principality,* ^ 

• 

* [With regard to this incident, Mr. H. B. Beveridge sends us the following 
note. The Tibetan Chronicle speaks of the Tnrnshka, that is, Muhammadans under 
/King Boramji. Bui I suspect a mistranslation here, and think that Boramji must 
be the name of the Cliitor Hindu king, and not of tfio Muhapmadan conqueror who, 

I think, ought to be Alauddin Khilji who sacked Ohitor iu 1303. I appHedxto my 
friend the Kaviraj Shyamal Das, and he has given me tho following usoful note 
which, I beg to suggest, might bo put as a note* to tho passage in the Tibetan 
Vjhroniclo. • 

Tho Kaviraj writes as follows : , 

“ “ Boramji, or Noramji may bo a corruption of Barbarm (?rt^) ^ho was tho 
son of Ayut and grandson of Kdmbha Karan son of Kawal Samar 

Singh of Chitor. It is known from the Prithvfii Baj Basa that Kumbha Karan 
soughii shelter towards Ujjoin after leaving Ohitoar, when Alauddin Khilji sacked it 
in tho time of S^mar Singh ; and his descendants wont to Nepal, a fact which is 
admitted by the Nepalese. Nopal may bo meant by Tibet in the chronicle you 
speak of.” ” 

I think that there is something in the Kaviraj’s suggestion, though I cannot find 
Barbarm ii^Tod. On the other hand I find one Ajoysi there, Vol. I, p. 269, and Tod 
says that he had two sons, one of whom by name Sujnnsi was the ancestor of 
Sivaji, tho founder of the Asattara dynasty. May not this be the more fortunate 
prince of the Tibetan chronicle who became, a ruler in Southern India ? In a 
footnote to the page of Tod just quoted, he says, ’that two noble lines were reared 
from expelled princes of Chitor; those of Sifaji, and the Gorkhas of Nepal. At 
p. 257 Tod refers to a son of Samar Singh who fled to the mountains of Pal, and^ 
there spread the Gohlote lino. According to Tod and the Rajput bards, Samar 
Singh lived nearly 160 years before Alauddin, but I suppose this is one of the 
anachronisms, which tho Kaviraj has sot himself to rectify. Perhaps Dr. Wright’s 
History of Nepal might thro^ light on the subject of Ohitor princes in Nepal or 
Tibet.”— Ed.] ' 
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ai Magari, — By Kavi Raj Suyamal Da's, M.R.A.S., F.ll.H.S. 

Translated hy Babo Ram Prasad. (With two Plates.) 

Nagari is a small village in Me war and is, situated on the east or 
right bank of the Bcrach, about six miles north-cast of Chi tor. At one 
time it was part of the jagir of the Thakur of Bassi, hut it is included 
in the estate of the Rao of BedUi, a Chaiihaii Rajput and a first class 
vassal of the Maharaua, of Udaypur who belongs to the 0 uhilot or Gehlot 
clan. The name of this clan is derived from Quhil, the son of the Bappa 
Rawal who in Samvat 78 fc, A. D. 728, according to Col. Tod, or S. 791, 
A. D. 755, as I believe, took Chitor from Mau’niori, the last of the Mori 
or Pramar dynasty.* 

Though we do not know the dates of the foundation, or the destruc- 
tion of Nagari, yet the latter event must have occuiTcd before the time 
of Bappa who lived more than eleven centuries ago ; and it would seem 
from two inscriptions at N’agari being in the Soutluirn Asoka character 
that the city was flourishing before the Christian era. The inhabitanis 
point out the remains of an ancient fort at Ragari, and say tliat its moat 
was formed by a ravine l^ ing to the eastward. An examination of the 
spot shows that some building must have stood there, for large bricks 
are occasionally dug up in the neighbourhood. The north-east and south 
quarters of Nagari also contain majiy isolated specimens of ancient archi- 
tecture. The old rampart of the town is said by the villagers to be repre- 
sented by a crescent-shaped embankment which skirts Nagari, commen- 
cing on the south at the river and encompassing Iho south-east, east and 
north-east quarters, and ending at the north on the river bank again. 
The entrance to the old city is trace.able on the i^oad leading to Bassi. 
]n some places wo find old mortar floorings, and ^sometimes masonry 
ghats are exposed to view by the eroshm of the river i^anks. 

Two earthen vessels measuring 12 feed, in height and 8 in diameter, 
with sides an inch thhdc, arc to be seen in the shaft of a well sunk by a 
barber. Such vessels called ndnd (^^), 3 to 4 feet high and IJ in 
diameter, are manufactured at the present day by potters on their wheels, 
but those two old vessels seem to have been constructed by joining 
several layers, each 4 inches high, and then baking them in a kiln. 
The rimg of similar vessels may bo seen peeping out from the ground in 
two other places. 

Ildtliiom hd hard. 

About half a mile east of the village there is an open rectanguj 
enclosure which goes by the above lyime, ^. e., the elcphant-cncloj 

* Tradition says tliat Cliitrang Mori removed l.o Chitor, on Nagari havjj 
doomed to destruction by the course of an ascetic. 
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Lower Purang iu the east and not ii a graat dit^tance from it, theie 
is an extensive plain known by the name^f Lava-manthaiJg, and inhabited 
by a tribe of Tibetans. This was fbrmerly under the government of Lhasa, 
but lately it has passed under the Nepalese rule. Then passing exten- 
sive Dok lands and proceeding in an easterly direction you come to the 
large district of Jonga Dsong, where there is a large fort with a prison 
attached to it, and several monasteries headed by Jongah PheZ-gya Ling. 
Lower down to the east of Jonga Dsong lies the country of Tibet proper, 
consisting of the two great provinces of Tsang (fi^tsang) and TJ (JDvu^), 
These were subdivided into four Bu or military quarters, namely, 
U-ru, Teru, Ton-ru and Rulas. During the supremacy of the Hor 
Emperors, U and Tsang were divided into six districts each, called 
Thi~kor, and the lake country of Yamdo. was constituted into a separate 
Thi-lcor, 

To the south of the Jonga district and the adjoining Dokpa lands lies 
the well-known district of Kirong, ivhich is the most westerly part of 
Upper Tsang. At Kirong is the great monastery of Samtanling, which 
still preserves its reputation%for sanctity. The monks of this ancient 
institution are famous for the purity of their morals ai^^ their exemplary 
discipline. Kirong contains ^the shrine of Ohovo Wati Ssang-po, one of 
the four celebrated Chovo (Lord Buddha) of Tibet. To the south and in 
the neighbourhood of thjs Tibetan district lie Samkhu, Nayakota and 
other places of Nepal. Then proceeding eastward you arrive at Nalam« 
also called Nanam, adjoining which is Gungthang, the birthplace of 
Jetsun Milarapa and Rva Lochava. 

II. — Tibet Peopee, 

* 

To the east and south of the Jongah district and the adjoining 
Dokpa' lands, at the commencement of Upper Tsang, lies Mang-yul 
Kyidong (Kirong), adjoining the south boundary of which lie the Nepalese 
districts of Samkhu and Nayakota. Kirong contains the temple called 
Samtanling and the image of Buddha, celebrated by the namd of Chovo 
Wati Ssang-po, from which a lustre of glory ” is said to issue at all 
times. • 

To the east of the Kirong district lies Nalam (Nanam), (to the south- 
which is the Nalam pass), in the vicinity of which are Gung thang, the 
birthplace of Rva Lochava and Toipa phug, the hermitage of the sage 
Milarapa, and Ghhubar, the place where Milarapa died, — all these places 
lying on the Tibet-Nepal boundary. Close to them are the recluses* 
monasteries of Pholgya ling and Targya ling, in the neighbourhood of 
that grand and very lofty snowy mountain called Jomo Kangkar,’aud at. 
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the foot of Lab-chhyi Kang, on Ihe top of which are the abodes of Tshe- 
ring tshe-uga, ttie*^ five fairies Who were devoted to the sage Milarapa- 
At the foot of Lab-chhyi Kang, on the Tibetan side, are five glacial lakes* 
each differing from the others in the colour of its water, consecrated to 
the Tshe-ring tshe-nga. To the north of those monasteries lies Kyema 
tsho, one of the four great glacial l%kes of Tibet, close to which is situat- 
ed Rivo tag-ssang (‘ the place considered holy ’), the fayourite residence 
of Lhacham Mandarava, the wife of Padma Sambhava, who residesthere 
in a spiritual stats. It contains the foot*-marks of that deified female 
saint. Travelling northward from Nanam one arrives at the foot of a lofty 
mountain called Gung thang La, which contains the abodes of the twelve 
Bjdvan nymphs called Tanma Chuni, who tv^ere bound under solemn oath 
by Padma Sambhava to protect Buddhism against the heretical enemies 
or the Tirthikas (B^ahmanas), and to prevent ingress to Tibet of Indian 
heretics. Although it is alleged that since then the Indian Tirthikas 
never came to Tibet, yet it is found that the Indian Parivrajakas did, as 
they do now, visit Tibet. There are other passes and ways for commu- 
nication between India and Tibet, besides Gung thang La pass, and so 
the nymphs cannot with certainty be said to have succeeded in their 
attempt to close the passes. Notwithstanding this, it is believed that 
formerly Indian heretics who succeeded in entering Tibet mostly .died 
of, or suffered from, fatal and dangerous diseases. Many people say that 
IJie learned Parivrajakas (in the days of the author) who visited Tibet did 
not find the water and climate of Tibet to agree with them, and that 
they also sulTered from serious diseases. After crossing Gung thang La, 
and going northwards, you arrive at the district of Tengri, in which 
there are the hermitage and cavern of Pha tarapa Sangye (founder of 
the Shichyo school), and the tomb of thaf famous saint. A Chinese 
guard •with a Tfhetan militia is posted at Tengri to watch the movements 
of the frontier people. Thcji to the east you find Tesi Jong and to the 
north SheZkar Dorje Jong with a prison attached to it. Close to it lies 
SheZkar Chhoide monastery. North-east of these, not at a great dis- 
tance from* SheZkar Jong, is situated the famous monastery of PaZ Sakya, 
which contains a grand congregation hall called DukJiang karmo, so 
spacious that within it a race can bd mn. Sakya contains numerous 
objects of Buddhist sanctity. The .Sakya hierarchs descended from 
Khou ChhoigyaZ (although his temporal power is now extinct) continue 
to exist without interruption. They chiefly devote their attention to the 
Tantrik portion of Buddhism, for which they are greatly revered. 

From PaZ Sakya if you go northward for a full day's march, you 
arrive at Khahu Tag Jon§, the place where Lama Khahu propitiated the 
deity Goiipo shaZdub. It contains a cavern cut in a rock called Fal Qon 
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ihinij which contains a miraculously iM*itten^ white letter A called Ayi*^ 
karpo, and a triangular hollow black roek slab called th^i Lodou (or the 
petrified heart of Pa/gom Lama,)*f^m which faithful devotees take away 
chip^. To the north of Khahu Jong there is a very lofty snowy range 
on the back of which is the district inhabited by a tribe of Hors called 
Toi Hor, said to be descended from Srinpo (cannibal hobgoblins). It is 
believed that if the snow of that mountain melt, great troubles and 
dangers will befall Tibet. The Sakya hierarchs, by the efficacy of their 
charms, are by degrees causing its snow to melt. This .mountain is ex- 
tremely high. Beyond these snowy mountains exist many Dok tribes. 
These Lalo (Muhammadan people) are subject to Kasgar. 

After passing these, you . arrive at tracts occupied by other Dokpa 
tribes, and the vast desert plain of Nyanam^ whore there is neither water, 
nor grass, nor vegetation. After crossing this desert plain you come to 
the district occupied by the Anchian tribe, a Muhammadan people, than 
whom none can do greater mischief to the cause of religion and peace. In 
ancient times, during the great dispute between Sakya^m and Digunpa 
monasteries, the latter invited tlte troops of Hasri Kliati, the Lalo chief 
of Kasgar. In the war the Sakyapa attacked the enemy by marching 
along the side of the finowy mountains. Within the Yon Khaug of 
Khaliupa there arc many boiie^ and skulls, said to be the remains of those 
Lalo and Kasgar troops who fell in the battle. An account of this is to 
bo found in the work Debther-nonpo. 

Lower down, to the east of Che Nyanam desert, the tract is called 
Boiigshar^ to the east of which lies Ghhudu Tshogor and several other Y'ul- 
jong villages and towns. To the north of the famous monastery of Bill 
Sakya flows the river Tsangpo, on the bank of which stand Lha-rtse, 
2^gani-ring and Phun tsho^6-ling Jong, which all now belong to the 
Government of Tsang (&La-braiig rGya/ mtshan nithonpo)* These don- 
tain many symbols and images of great sanctity, as well as Tliopu 
Chyam-chhen chJiorlen constructed by Thophu Lochava, a lofty chhorteit 
erected by Buh-clihen (saint) Thanang, and the great temple built. by 
Situ NamgyaZ-tagpa. Ngam-ring monastery, besides other ''religious 
institutions, is also a famous place of pilgrimage. The monastery of 
Phuii-tsho-ling was built by Kun-khyen-jomo Nangpa (Juuantjpa) after 
*he mpdel of the Buddhist temple of Sambhala. Phun-tsholing, Ohho- 
lung-chyang-tse and other monasteries in Upper Tsang wore formerly the 
Beats of the spiritual descendants of Rwa-va, who devoted their attention 
exclusively to the study of the Kala chakra„ Vyakarana, and Vichaia sys- 
tems of Buddhism. The Jonang sect laid its origin at Phun-tsholing. This 
school being very different from othe^ schools hi its peculiar theories, 
was considered by its enemies to bo a heretical innovation. Pormorly 
B 
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Phuntsholing Jong was thie seatW DoZgon Pbagpa, the spiritual gnide of 
the Emperor Knbrai, The snbjtkjts under the jurisdiction of Phun-tsho- 
ling Jong and some of the subjects under Shikha Samdub-tse (Shiga-tse) 
became devoted to the Jou£ing school, and folio w^pd its ritual. ^The 
Jonangpa school having flourislied, the refonned school was to some 
extent eclipsed by it, when gi*eat c^arnities befell the Government of the 
Grand Lama. Luring the hierarchy of the immediate successors of the 
Ng*rig-wang Lossaiig Gya-tsho, and pariiculai-ly at the time of ]3uddha 
dhara and other Buddhists, great injury i^^as being done by the followers 
of the Jonang school. Now-a-days the Gelugpa school is making rapid 
progress there. 

To the south-oast of these monasteries (Phuntsholing, Ngamring, 
&c.), in lower Tsang, lies the great monastery of Tashi-lhunpo, founded 
by GyaZ-wa Gediindub. There Buddha Amitabha in human garb, hold- 
ing the designation of Panchhen Tham-che Khanpa, has been residing 
for a series of generations. Numerous and most wonderful and sacred 
objects, collected and constructed with gems of the first water by the 
immaculate incarnations of the Panchiien, exist in the monastery of 
Tashi-lhunpo, wl^ch also contains the gilt tombs of tlie successive Pan- 
chhen, the religious robes of tlic former saints of India, China and Tibet^ 
with their ornaments, dresses, the six sacred letters “ om ma ni pa me- 
hum ” carved out and written by Gedun-diib, &c., the value of which 
the eyes of believers is immense. In the Vicinity of Tashi-lhunpo, to 
the north-east, lies the newly-built palace of Kiin-khyab-ling (erected 
by Pan-chhen ^J^anpai Nima). In the* same direction, in the suburbs, lie 
the fort called Samdub-tse, erected by Deba 'J’sangpa in the first part of 
the I7th centuiy A. I)., and the town of Shiga-tse, which is a place of 
much trade. In the neighbourhood of Tashi-lhunpo there are several* 
petty religious- establishments, hermitages, and cells for recluses on the 
hills, togetlier ^ilh gronps of populous Villages. To the west of Tashi- 
lhunpo (half a day’s march) lies the monastery of Nartliang, anciently 
tlie^seat of many sages and learned men. Now-a-days it is decaying, and 
the number of its monks is on the decrease. 

Narthang contains the block-j)rints for Buddhist scriptures, such as 
}ial>gyur and Taugyiir, besides several other objects of sanctity. To the 
east of Tashi-lhunpo, at a distangb of half a day’s ride, is situated the 
fort of Lhundub-tse in tlie Panam district, within the jurisdiction of which 
falls the great monasteiy of Shvalu, also called Serki ^J\sug-la khang 
(golden shrine), built in foriiKn* times after the Chinese fashion. It con- 
tains numerous objects of i-eligious sanctity, such as symbols, religiouBf 
writings, chaityas and iihages called tansiim. In its neighbourhood are 
several hermitages. The interior of Panam Jong is said to contain the 
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dwelling of a certain demon. It is sur^oiinde’d by Beyeral ramparts built 
of stono, in consequence of which the* fort is consfd^*ed impregnable. 
To the east of Panam, in Upper Nyang, lies the third city of Tibet, called 
Gyam-tse, which is rfb place of considerable trade. It was formerly the 
capital of Situ Rabtan kun ssang, and called Gya7-khang-tse. It con- 
tains tho well-known shrine callcKl Palkhor-chhorten, also Gomang 
Gandhola-chhenpo, built by king Sitii Rabtan. The great monastery 
attached to it, called Pa/khor chhoide, contains eighteen diffeicnt reli- 
gious establishments, such as Gelugpa, Ningma, <Karma, Sakyapa 
Dukpa, (fee. Witliin tlie jurisdiction of Gyan-tse Jong there are seveml 
other monasteries belonging to different schools, such as Chhoido Dechan 
belonging to Ri-khor-chho.?ga,*and several hermitages ; and tho estates of 
many nobles lie in the Gyan-tse district, Tho largest estates belong to 
Shape Doriiig and Phala. The city of Gyan-tse contains a large population. 
It formerly contained the seats of Tertom (discoverers of Tantrik scrip- 
tures) headed by Ngah-dag-Myang. To tho north of Tashi-lhnnpo, in 
the valley of the Tsangpo called Tsang-rong, lies tho grand temple (her- 
mitage) called Wensa Chhoilcyi Phodang, built by Gyahva Lossang 
Tondub. It contains many religious objects colleciec}, by that learned 
saint. The Buddhist devotees observe many wonderful figures and 
sacred symbols on the surrounding rocky precipices and hills. Not very 
far from it, and to the south of ^J'ashi-lhnnpo, is tlie hermitage of the 
saint Chhoikyi Dorjc, called Garino (Jhhoi Jong. ^J'horo is a small fouq,- 
tain which contains water of wonderful efficacy. It is said to havo sprung 
up miraculously. Besides, there are seen tho TA/ngam of Maliadeva and 
Devi, all miraculously carved in rock. On the north bank of tho Tsang- 
po, opposite to Weiisa, are Ho-Yug and Shang. The latter contains tho 
'monasteries of Dechhen Rabgya and Gahdan Ohhoikliorling, all of which 
belong to the Gelugpa s(jhool. Shaug also includes Nanpling monastery 
and the seat of the learned saint Khyungpo of olden times, as well as the 
shrine of spirits built by King Tsang-tsaii Dorjc Bigpa, which has many 
miraculous things in it. The people of that town, owing to the agency 
of spirits residing in it, are possessed of great strength and ca*i perform 
wonderful athletic feats. 

To the east of Shang, in the eastern Tsang-rong valley and the defiles 
of Tsang, lie Rinchhen Pnngpa Jong, llie castle of Deba Rinchhen Pung 
of historic fame, Chyam chhen Choide (monastery) and the village of 
Thob-gyaZ (the birthplace of tlic late Tashi Lama Panchhon Rinpoehhe) . 
The last contains several religious establisliments, the principal of which 
is the Bon monastery of Shendarding. In this division of Tsang-rong 
formerly many famous Lamas and great perSonages were born, and it 
cox tained the hermitages of many a saint, but it contains few villages 
and an inconsiderable area of arable soil. 



12 


Sarat Clmndra Dda — A brief account of Tibet [No. 1, 

To the south of Oyan-tso an^ Panam Lbundub-tse-Jong, after cross- 
ing a group of hiUs^ you reach ihS district of Rho (Sred), which contains 
the monastery of PaZdan Rhe Gyupaf Tva-tshang and the Jong called 
Rhe Rinchlien-tse Jong and several villages which dot the banks o£ the 
river Rho-chliu. There are also a few petty religious establishments, 
such as Ngorpa, &c., belonging to tfee Sakyapa school. To the oast of 
Rhe Nang (a jxirt of Rhe district) lies the large village of Pholha, the 
birthplace of King Miwang Pholha, which conUiDB several petty villages. 
To the south-west of Tashi-lhunpo, after* crossing a range of lofty hills 
called Kyingkar-La, you reach the district of Tinkye Jong, which con- 
tains a fort with a prison (Tsan-Jong) and a monastery situated in the 
middle of a lake. To the south of this district, in the midst of the black 
mountainous region which intervenes between India and Tibet, lie the 
territoHos of Mon Dajong, called Sukhem (Sikkim) by the Indians. 
The Sukhem pciople, though speaking a dialect of Tibetan, mostly follow 
the customs and manners of the Indians. Directly to the south of Gyan- 
tse, after passing Khangmar and other places in thi’ee marches, and 
crossing a high mountain miige, you rWch Phagri Jong, an outpost of 
Gahdan Phodang j^Dhasa Goveiminent). To the south-east of Phagri, 
not at a great distance fix)m it, lie the territories of Lho duk (Bhutan). 

Prom Upper Nyang, after crossing Kharula and the minor groups 
of hills (which arc personihed as the Demon l^ang-ssang and his retain- 
(^rs), one reaches the distiict of Yardok (Yam-do), which adjoins Phagri 
to the south. Yardok district contains Yai-dok-Yumtsho, one of the four 
great lakes of Tibet. In the winter season, from beneath the frozen depths 
of the lake, is constantly beard a tliuiidcr-like roar, which according to 
some is the cry of sea-lions, and according to others the roaring of the 
wind. The hsh of this lake, though \ery^ small, are all said to be of* 
equal size. This is said to have been caused^ by the powerful chaim of 
the sage Diikpa Kungah Lcgpa. The truth of this story is questioned. 

In Yardok there are three places of note, viz.^ Yardok Taglung, 
DukrRaluiig, and Samding. The last monastery, founded by Botongpa, 
is presided over by Dorjo Phagmo. Beside it there are some other reli- 
gious establishments of different schools. Now-a-days most of those have 
adopted the Ningma theories. lu Botongpa’s monastery the spiritual 
incarnation of Botoiig clihogleg NangyaZ continues. It also contains au 
incarnation of Dorje Na/jorma (Dorje Phagmo). Not far from it are the 
little towns of PaZde Jong and Nankartse Jong. At Nankartse there is 
the moiiastary of Gur, which eoutains a javelin used in subduing the 
twelve enemies of Buddhism. Pilgi’ims see this javelin. The Digumpae 
are related to have been bne of the twelve enemies mentioned above. 
The sage Potopa observed that the Digumpas did not deserve that 
opprobi’ium. 
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To ike Botiih of Yardok there is a lal'ge lake called'* Phag-tsho. Fast 
Tsangrong you come to some monastenes, noted am9ng which is Tsang 
Nam&'gyal DetshaZ, which adjoins* the province of U. Here also are thq 
estahas of the Shapes bom of the family of Thonmi Sambhota, as well as 
the birthplace of the latter, called Thonmi. To the east of these, in the 
province of XJ, lies the district of JKyislio, which is divided into two 
portions, called upper Kyisho and lower Kyisho. Lower Kyisho adjoins 
Tsang. Here lies the seat of the famous saint Dubthob Thangton, called 
PaZchhen rivo, together wi£h 1G8 religious establishments. Towards the 
northern hill ranges are situated Mon-chog Gonpa (the seat of Rinchhen 
tsondu), Ri-tsar chhoikorling (a Gelugpa monastery), and several other 
monasteries (Chhyagchepa) and convents. To the east of these in the 
neighbourhood of the confluence of the Tsangpo and Kyi-chhu (the two 
rivers of Tsang and U) lies the town of Chhii-sul Jong with several ad- 
joining villages. To the east of this, at a distance of half a day’s march, 
is the large village of Jang, where annually during the spring and 
summer many learned Lamas congregate to discuss on the Tshan Nyid 
philosophy. To the east of Jaxig are situated tlie mouastery of Tag- 
tshang rawa-Toipa and the hermitage of that most learned and illustrious 
Lama LongdoZ Lossangl who is believed to be the reigning emperor of 
Shambhala. Rawa Toi and bther ancient monasteries which formerly 
held different doctrines, such as those of the Sakya, Ningma, Karmapa, 
Dukpa, Elahdampa and Gelugpa schools, have now turned to Gelugpa 
institutions, as now-a-days the Gelugpa school includes the doctrines of 
Kahdampa and Tshan Nid schools? So also the Dig^m, Tag and Ningma 
schools are about to make up their doctrinal differences. On the south- 
ern bank of the river Thakah of Jang is situated the temple called Husang 
Doi Lhakhang, built of stone by King RaZpachan, which contains many 
sacred objects besidea an image of Husang Jovo. Lately a large piece 
of turquoise was obtained fronr the ground of this monastery. Not very 
far to the east of Rawa Toi lies Nethang, which contains the temple built 
in the days of Atisha, that noble saint of undiminished gloiy, and» his 
tomb and * many blessings of his saintly heart.’ South of Ndthang, on 
the south of U-chhu, is Sangphur, the seat of the learned Lochava of 
Ngog, called Legpai Sherab-khupon. There also exists the self-sprung 
image (in which are said to be visible the veins and muscles) of Ngog 
Lodan Sherab, as well as an image of Dharmapala with a wonderful 
buckler made of rhinoceros hide. 

In ancient time there existed a large, congregation of the followers 
and iffipils of Wu-tsha ; but since the rise and progress of the Sera and 
Dapung monasteries it has gradually declined, and now it contains a few 
householder priests of the Sakyapa school, although in summer many 
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monks bearing the title* of Aahram, of Shar-tse Ta-tshang (Gahdan 
monastery), congrogate there. ^ 

In the valley of the Sangphn lies the little plain of Myanam, called 
Sangphu rautig thang, after crossing which, if yon.go to the north-east, 
yon come to a fort situated on a hill on the bank of the Kyichhn^ 
which in ancient time was the scene of many chivalrous exploits.. Its 
chief obtained military honours *at the hands of many ]j:ings such as Tah, 
Dwoorhor, and Taiming. Tliero is also the palace and fort of Nehu Jong, 
anciently the residence of king Situ ChJ^ang Chhub Gyai^tshan, of the 
Phagmodub dynasty, all of which are nowin ruins and resemble the abod© 
of Tisa (gandharva). To the north of these, on the north bank of U- 
chhu, not at a great distance from them and on one side of a hill, lies 
the monastery of Khyormo Lung, which formerly \fas a place of impor- 
tance, being the head-quarters of the Tshan Nid school. Now-a-days it 
contain^ a few Gelugpa monks. North of this lies the large tract of 
land called Toilung, which contains the Toilun Ohliii ssang monasteries 
belonging to the Gelugpa school, and several old religious establishments 
pertaining to the Kahgyupa school. It *also holds the estates of Deba 
Kyi-shopa and big Jong called Toilung Dechhen Jong, and the monastery 
of Magyu Ta-tshang, near which is a fountain called Chhumig Lung 
which annually in summer is visited by Kundreds of monks and priests. 
On the north of this district arc the great monasteries of Tshur Phu and 
Xang pachen, the seats of the illustrious sago Karma Bakshi and Ins 
spiritual sons, which contain many sacred images and symbols. 

In former times these monasteries wore very rich and famous, but 
subsequently some of the incarnate Karma Lamas, out of jealousy having 
tried to injure that immaculate school of Rivo Gelugpa which had adopted 
the stainless doctrines of the son of Tkshaku^and Rathika (Buddha), they 
were doomed •to fall. Again, being displeased* with tho conduct of 
Chhoidub Gya-tsho and other red cap Lamas, Emperor Clihing-Lung 
converted the monastery of Yangpachen into a Gelugpa institution. 
From the valley of Toilung, if you go a little to the north-east, there in 
the valley you find a religious establishment called Gahdong or Deva- 
chan, belonging to the Tshan nid school, which has now become the 
residence of some householder priests. There also exist tho caverns 
where Tsongkhapa used to meditate and sit in yoga. 

To the east of this place lies Shing Dong kar, where there is a fort 
erected by Doha shi tso pa of Tsang, close to which there are the buffaloes 
of Tam-chan Chhoi gyaZ, the monkey of the goddess PaZdan Mag dsorma, 
tho bear of the Demon Khetrapala, the buckler of Nachhung, and ilfb foot- 
isteps of Khorsum carved* on stone. Although there are different stories 
bbtinected with the origin of these footsteps, yet the most reliable accounts 
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state that these were produced at the time when’ Regent (Desri) 
Tsangpa, in order to promote the interests of the Ka];^ school, tried to 
injure the school of Tsong Khapa. 

^'henoe travelling eastward you arrive at a lofty hill called Ma 
Rirab Chyam or Rivo Gephel, considered very holy, to the side of which 
is situated that great and powerful monastery called PaZdan Da purig, 
famous all over North Asia. It formerly contained seven (Ta-tshang) 
monk establishments, but now-a-days the number has gone down to 
four, namely, Gomang, Losal Ling, Deyang and Ngapa, Ta-tshang, with 
monks numbering over seven thousand. In the grand hall of congrega- 
tion in Dapung is the huge image of Maitreya, called Chyampa Thong- 
doZ, besides many other images and sacred objects, among which the 
manuscripts of the Indian saint Chandra Gqmi, the image of Chanrassig 
and the tomb of Rva Lochava are the most noted. Here is a small palace 
belonging to the Dalai Lama called Gahdan Phodang. The image of 
vajra Bhairava standing in the hall of the Tantrik congregation (Ngagpa 
Ta-tshang), which is of great sanctity, is said to omit a brilliant lustre. 
In Dapung great attention is jJhid to the teaching of the Vinaya, Abhi- 
dharnia, and Madhyamika systems of philosophy i^nd Prajna pdramita 
scriptures. The Tsliaif 'Nid Ta-tshang, with the exception of its liturgy 
and vitual, does not practise* ramch of Trantrikism. At a short distance 
from Dapung is situated the castle called Na-Chhung, which is the 
sanctuary of the prince of • oracles. The great king of genii, Pehar, 
resides here inside a great im«tge. Sometimes ho is manifest in the 
person of the presiding priest. ^Then proceeding eastward, along the 
margin of a marshy tract called Dambu chan ki-tsho, you come to the 
second Tu-ssin (Potala) of Gy aZ- Wang Thamche Khyanpa, the all-know- 
ing victor, and the far-famed city of PaZ Lhadan (Lhasa) . The city of 
Lhasa, though it cannot bear comparison with any of the large towns of 
Aryavarta, is yet the largest' city of Tibet. In the centre of Lhasa is the 
shrine of Shaky a Buddha, three storeys high. The famed image (being 
the representation of Shakya Simha while he was 12 years of age), was 
brorght from China by the first Chinese princess married to King 
Srongtsan Gampo. The shrine also contains the self-sprung image of 
Chanrassig, the image of Maitreya Buddha, in the interior of which are 
precious and saci’ed inscriptions of l^ing Kriki of Panchala, the image 
of Tsongkhapa, the image of Siid-sum GyaZmo (goddess unrivalled) 
known in India by the name of Sachi Kamini, and numerous other sacred 
objects, a description of all of which will, be found in the work called 
Lhasai harchhag^ compiled by Jamyang Gah-wai She-ngen. In Lhasa 
there are also several Tatshang such as Meru-shi-dc, &c., the residence 
of many landlords and nobles of Tibet. It is also the centre of the North ' 
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High Asian trade,' where merchiffits from India, China, Kashmir, Nepal, 
and Bhutan meet**. Travellers frOm Tsang, U, Nahri, Amdo, Kham, Hor 
and Mongolia always come to Lhasa, r At a distance of half a mile from 
the city, to the west of it, stands the famed palace of Potala, the residence 
of Chaniassig, the Lord of the world, who in human shape is incarnate 
in the Dalai Lama. Potala is eleven-storied, white in appearance, and 
was erected by King Ssongtsan Gampo. There also stands the Red palace 
(Phodung Marpo), built by Regent Desri Sangye Oyamtsho, thirteen 
storeys high, containing the image of Lokel^hvara, the golden tomb of 
Kongsa Ngapa (5th Dalai Lama), called Dsamling Gyen — the ornament 
of the world. There perpetually reside the successive incarnations of 
the Dalai Lama. To the south-west of Poybala, and vory close to it, is 
the famous hill called Chagpoiri (sacred to Chhyagna Dorje or Vajra 
Pa^i), on the top of which is the religious establishment called Chagpoiri 
Vaiduiya Ta-tshang, containing a college for training physicians. To 
the west of Chagpoiri is situated the hill called Dari, sacred to Arya 
Manjusri, on the top of which is situated the castlo-liko temple of the 
Emperor of China, called Dalha Yung dung Raja. In tho suburb of 
Lhasa and Potala is the residency of the Ampan, who is posted in Tibet 
to protect tho interests of tho Grand Lama. There are also the monas- 
teries of Tangyeling, and other religious iTistitutions, the heads of which 
become incarnate successively to defend the kingdom of Tibet. Groves 
and gardens, fountains and wells, lakes and meadows, abound there. To 
the north of the city of Lhasa, at a distance of about a furlong, are the 
battle-field and fortifications which wefe tho scene of Lhabssaug’s defeat 
by the troops of Orod-Jungar. The site known by the name of Dasi 
thang is partly occupied by the Chinese troops under a captain called 
Taloye. Going to tho north of this field you reach the groat monastery*' 
of Sera Theg-chhe ling, in which formerly existed four Ta-tshang 
(schools), but now-a-days they are reduced* to three, namely, Chye Ta- 
tshang, Ma Ta-tshang and Ngagpa Ta-tshang, with a total monk popula- 
tion pf about 5,000. In the grand congregation hall (Tshogchhen) of 
Sera is the great image of the eleven-faced Chanrassig (Chuchig shaZ), 
in the interior of which arc sacred inscriptions of Gelongma Pa/mo, <fec. 
In the congregation hall of Chyepa Tfi-tshsng of Sera are the images of 
PaZ-Padma Sangtagpo, possessed of miraculous properties, and the club- 
like pin (Phurbu) obtained by Dubthob Dah chhya from underneath a 
cave. In the hills behind Sera and Dapung are situated Gephel retoi 
(hill cavern), Tagri retoi, of Saj-ma and Ningma schools, the sacred rock 
Kha chhu-ssang, Phurbu chog, east and west Kchu tshang, Sera-tse, 
Rukha-Tag (rock), Khardo, Dichhung monastery, Nangtan Phug, Guru 
Gonpa, Sephug, Panglung retoi and Rigya monasteries and religious 
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institutions, as well as Sera Chboidinf , the* hermitage of Tsongkhopa. 
If travelling along the northern bank of U-Ohhu yoi\‘go eastward, you 
come across a forest, after crossing which you arrive at a hill called Tag- 
yer, m the waist of which was anciently situated the hermitage and cell 
of Atisha, the recluse cavern of the great Acharya PacZma sambhava 
(called Daphug) and the cavern of IQ^ga of 80 saints (Dubthob). There 
also exist in that place the image of Ghanrassig, from whose fingers 
nectar is said to have flowed ; a mani (gem symbol) of white stone, said 
to have been self-sprung fronv a black stone bod ; image of Tara, 
self -sprung also, and of white stone out of a blue rocky bed ; the image 
of Jambhala (Kuveras), Bigchyema (Vedamati) ; the image of Dubtbob* 
Birvapa and the hand and footr marks of many ancient holy personages* 
There also is Yerpa Ohyamchhen, one of the four great Maitreyas 
(Chyamchhen) of Tibet that poured nectar from its hands, the temple 
and the image of the matchless god PaZ Lha Shiva, and many wonderful 
sacred objects. There in former times existed a large congi*ogation of 
priests and monks who followed tho Kahdampa school. Now it has 
been converted to the Gelugpa achool and contains about 300 monks. 
Here annually in summer the Paldan Toigyupa monks hold religious 
conferences. In the vimnity of it, on the southern bank of Kyichhu, 
are situated the monasteries sf TshaZ gung thang and IJ-ling, the seats 
of Lama Shang Tshalva. These are said to contain many objects of sanc- 
tity. Here formerly existed sang nag gyupai Ta-tshang, which has 
now been converted to the Gelugpa school. To the east of G-ling, at a 
distance of half a day’s march, bxisted Dachhen Jong, formerly the 
possession of Deba Kyi-sho, in tho neighbourhood of which existed Sang 
Ngag khar Ta-tshang and tho image of Maitreya constructed by Khadub 
Rinpochhe. Then if you go further east along the northern bank of 
Kyichhu, you will come across the shrine of Ngangonphgg, to the east 
of which, on the south bank- of U-Chhu, there is the hill called Wang 
Kur ri, on which stands the grand monastery of Gahdan nambar gyal 
wailing^ founded by the great reformer Shar Tsongkhapa Lossang 
Tagpa. Gahdan formerly possessed three Ta-tshang, but now it contains 
only two, viz,, Shar-tse and Ohyang-tse, with above 3,000 monks. 

Gahdan contains the chhorten which is the tomb of Tsong-khapa, 
his throne famed as gahdan (golden chsUr) ser thi, his cell called Hosser 
phug, the image of Shakya Simha called Thub-tshuZ tbim-ma, con- 
structed during Tsong-khapa’s ministry, tho imago of the imaginary 
hero Thopai dumbu char called Pah-o-gah-tshonma, the images of 
Yamantaka, Mahakala, and Kala rupa, constructed under the direction 
of Tsong-khapa, as well as the Mandalas of Guhya Samaja and Sambara, 
also constructed in his time. Around the great monastery are the 
c 
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following : — The place wh^ere Ti||oiig-khapa discovered a conch shelli the 
foot-mark of Mu^^layana (one rof the principal disciples of Bnddha), 
the gnard-post of the monkey that guards the hidden religions treasures 
called Ter, the residence of Thonpa hermit, who was possessed of the 
faculty of suspending his animation (Gog-S'om), the images of Rig-sum 
Gonpo, the hand and foot-marks of Ohhasa chhoi-kyi-Senge, Tsong* 
khapa’s head-dress, rosary, &c., • the foot-marks of the Bhutanese saint 
Dukpa-kun leg, besides many chhortens which are said to be of miracu- 
lous origin. The image of Tsong-khapa and his self-sprung bust are to 
be seen in the cell where Tsong-khapa obtained sainthood, and the hand 
and foot-marks of Tsong-khapa himself. To the north of Qahdan lies 
the large district of Phan-yul, where ^xist the ancient temples and 
monasteries of Kahdampa, school, these being the seat of the Shaibu lino 
of Lamas, among whom were Tenshai* Pumpa, Gewai Shenan, Phenyul 
Lhakhang, the seat of Gesho lang-ri-thangpa. There also exist many 
other monasteries such as Chhoi-khor-ling (Gelugpa), Phen-yul I^’alcn- 
dra (Sakya school), &o. After passing these, if you go to the north-east, 
yon come across a high hill called chhagla, which crossed, you reach the 
monastery of Chyang Tag lung, where exists the tomb of Dom (Brom) 
tan Rinpochhe, the illustrious disciple of Atisha’. There on the face of 
a lofty precipice stands the recluse teiiiple (retoi) called Siligatshang, 
the seat of GyaZwa Ooitshang. To the north-east of tliat place lies the 
Rong district, where there is a Jong called Phudo Jong, and several petty 
hamlets. North-east of Rong lies the extensive country in which is 
situated the great monastoiy of Radeng founded by Dom Rinpochhe in 
accordance to the prophecy of his groat teacher, the immortal Atisha 
(Dipankara Sri-Jnana). Radeng contains many sacred objects, sym- 
bols and scriptural inscriptions on paper left by Atisha, the image of 
Jam pal dorje^ of Guhya Samaja Tantra,* and the imago of Maitreya 
constructed by Atisha himself. Near the, south-west wing of the inonas- 
teiy of Radeng is the temple of Gonkhang and the tombs and images of 
the abbots of the Ka/idampa school. In the neighbourhood of Radeng there 
are 'several fountains which are said to be the abodes of different demi- 
gods, such as Nagas, Takshas and Raksliasas ; also the large grove of 
sug'pa (juniper) trees said to be planted by Domtan. Radeng, according 
to the book of prophecy called Ka^dam legbam, once became the seat of 
learning as well as the residence of such illustrious personages as Dom- 
tan and his worthy successors, in consequence of which its sanctity is 
groat. It formerly contained a large number of monks and Ta-tshangs 
and religious authors, but subsequently when the Dignng (Dignm) 
hierarchs became powerful, this old and pure religious school, which 
hod turned out many excellent scholars, began to decay. It has now 
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been converted into a Gelngpa institntidb. lA the termination of lower 
Phndo (district), in the upper U division, is situated ♦he Digung tshal 
monastery founded by Digung Chhoije Kyobpa Rinpochhe, with the 
sub-monasteries of JR>igahg and a Jong called Digung Jongsar. Here 
mled the successive incarnations of Gyalwa Digung and his spiritual 
sons over an immensely large numben of monks and Buddhists. 

North of IT apd Tsang lies the extensive hilly country of Dokyul 
(shepherd land) divided into several parts, such as Nag-tshang, Namru, 
Nagchhu, Tangpa chan-de, Oh/ang rig de, and four De of yak herds 
inhabited by numerous tribes of pastoral people called Hor-de. The 
name Hor evidently is a corruption of the Chinese word Hwu-hoi, mean- 
ing northern, and which also means a cover or tent. In this vast Dokpa 
country lies one of the four great lakes of Tibet called Nam-tsho 
chhyugmo (Tengrinor), and the lofty snowy range called San-chhen 
thang la kangri, considered as the wonderland of Buddhist pilgrimage. 

If you go southwards (down) from the confluence of the great 
Tsangpo and U-Chhu (Kyi-chhu), you will arrive at Qongkar Jong, a 
large fortress with a prison, in tlte neighbourhood of which lies Gongkar 
Ohhoide (a large monastery), the seat of Gongkar Dorje-danpa of the 
Sakyapa school, with some hamlets around it. In the uplands of Gong- 
kar are Dechhen Chhoikhor (jf large Dukpa monastery), and several 
smaller monasteries and convents. If you go a short distance northward 
from this place, you arrivfe at the Sakyapa monastery of Kyisho-rawa^ 
raa, in the vicinity of which there are a few hamlets. Travelling noi’th 
from U-Ohhu for about half a day, you arrive at the great Tantrik monas- 
tery of Dorjeiag, which contains the incarnation of Padma Thinlo and 
about 400 ordained monks. Hence following the Tsangpo (which flows 
near it) south-eastward, you arrive at some of the Gelugpa monasteries, 
such as DoZ-sung rab ling, &c., in the neighbourhood of which there are 
several villages with some trade. To the south of these lies the monas- 
tery of Chyampa ling with a lofty chhorten containing 108 temples and 
resembling PaZkhor Chhoi de Chhoikhor of Gyan-tse. Not far fsom 
these lies the great Ningma monastery of Miiidolling witlf a large 
religious establishment. 

Travelling eastward of Dorjetag (mentioned above), after a full 
day’s journey across a sandy plain, y^)u arrive at the most ancient 
monastery of ssan-yang migyur Lhunduht Sugla Khang, ordinarily called 
Samye. It contains four upper compartments called JStse ling shi and 
eight smaller compartments called Ling then-^ye. It wa^^'uilt by King 
Thisrong deu tsan under the direction of Padma- Sajir'^ .ava after the 
model of the great monastery of Otontapuri of Maga^*^jia in the first part 
of the eighth century A. D. A description of its contents is given at 
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length in Pama Kah thaiig. I^om Samye travelling southwards, after 
crossing the Tsangpo to its south bank, you reach the town of Namsre- 
ling, to the south of which lies Tse-thhng (Chethang of English maps), 
a place of some trade, with a monastery called 7?se-thaug Chhoide. 
Going to the south-west of Tse-thang, you find yourself in the valley of 
Yarlung, where there are many peaces of ancient fame and sanctity, 
such as a large chhorten called Gyanthang Bum-pa^ and two others, 
Tshe-gya?-bumpa and Theg Chhen bumpa, Thadug DoZma-Lha khang 
(temple), Tsanthang Ohandan Yui Lha khang, and the most ancient 
palace of Yambu Lagang, Yarlung SheZ tag, the Yoga cavern of Padma 
Sambhava, &c. SheZtag (the crystal rock cavern) is said to be pos- 
sessed of the wonderful capacity of holding within it as many pilgrims 
as may gather there to pray. In Yarlung there are many monasteries and 
religious establishments, such as Thangpo chhe, Chhyong gya rivo 
dechhen, Rivo chhoi ling, and several Jong (fort), such as Olrhyong gya 
jong and Yarlun Nedong jong, together with numerous towns and 
villages. Travelling to the east of Samye you arrive at a small tract of 
land which is the seat of GyaZ-sre Rihpochhe, called Hon chhoi ding. 
To the left bank of the Tsangpo is situated the Ugahri Ta-tshang monas- 
tery, to the east of which at a short distance^is the well-known monastery 
of Lama Jo Phagmodub, called DensatfziZ, which contains that illus- 
trious Lama’s image, an object of great sanctity. • 

, At DensathiZ there are eighteen silver tombs of the eighteen succes- 
sors of Phagmodub Lama Rinpochhe, together with eighteen Kahgyur 
collections written in gold, and the eighteen kinds of precious stones 
and metal objects of great sanctity. This old monastery once rivalled 
the monastery of Radcng, but now-a-days the owners are said to use 
them as shelter for cattle. From this plac^if you go further east along 
the® bank of Tsangpo, you arrive at the hermitage of that saintly nun 
Labkyi Donma (of the Shichyo school), called Ssangri khang mar, which 
contains an image of the illustrious nun. Then going northward you 
arrive at Lalung, where there is a monastery called Ham doZ ling, erected 
by Hoi kfia jedungpa. To the further east is situated Chyan khang of 
Jing chhyi (chyaraba) . Proceeding further to the south-east you come 
to the recluse monastery of HoZ kha Samtanling, which was the scone of 
Khorlo Dompa's vicarage. Close to it is HoZKhagarphug, the cavern 
where Tsong-khapa meditated with the object of attaining sainthood ; 
leaving which, if you go to the south-east, you will arrive at the hill called 
Hode gung gyaZri, on the back of which are a recluse monastery called Sol 
kha Chhoi lung, and the recluse cell of Tsongkhapa, built accoi'ding to the 
description laid down in the Vinaya Law. There also are to be found the 
hand and foot-marks of Tsongkhapa, printed when he was practising physi- 
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cal austerities ; the Mandala of stone o^ the s'urface of which there had 
miraculously appeared mystic writings when Tsong-khapa was miracu- 
lously visited by thirty-five Buddhist gods : the Marti figure drawn by 
his own fingers on the surface of a rock, as also the marks of his back 
and the drawing of his sash and raiment. Close to this are the places 
called HoZ kha Chyambaling and Rinchhen ling. In the front of Hode 
GungyaZ is another recluse hermitage of ' Tsong-khapa called Gyasog, 
where he saw the different moods of his father’s countenance and was 
reminded of his birth stories? Close to Ssangri (meirtioned above) are 
the towns of HoZ kha Tag-tso Jong and some villages. Then going 
eastward, following the Tsangpo, you reach the monastery of Dvagpo 
Shadub ling and other places.* Next crossing the Tsangpo, if you go 
southward, you come to a place called A-Yiil, where there are several 
villages and some Gelugpa religious establishments. In the tract of 
land which is situated on the north bank of the Tsangpo, facing to the 
south, there exists the monastery of Chhoi khorling, founded according 
to the prophecy of Dumlegbam, which also contains a small palace be- 
longing to the Dalai Lama, And some sacred objects. Not far from 
those is La-tsho lake (believed to be the heart of PaZdq;n Lhamo, or the 
goddess Kali), in which the^reflected images of different objects are seen. 
Lower down to the south of Yftrdok, and upward to the south of Yar- 
lung, is the country caljed Lhobrag, where there are the birthplace of 
Marpa, the castle-like (nine-storeyed) temple called Dorje tsegpai sr^ 
khar erected by Mila rapa, and the image of Lakyi Dorje the saint ; the 
last, when walked round and touched, relievos leprosy. There also are 
the Tovogonpa, the seat of Lakyi Dorje, and the temples and monasteries 
built by holy personages born of Shupoirig (race), and the tower called 
Lhobrag Duojong, with several villages and pastoral Dokpa tribes. 
Lower down to the south of Lhobrag is the tract of land called Nal, 
where in ancient time there were several monasteries and temples with 
a large population, but now it is in a state of decline. Here also were 
the seat of Bachhungpa and some monasteries of the Kahg^upa •and 
Gelugpa schools. There are now some Lamas and an incarnation of 
Kyura Tham cha khenpa of the Kahgyupa school. To the south-east of 
Lhobrag lies Mon tshona, to the south of which are the districts of 
Montawang and Tamon. To the east these lies the district of Chya 
Yul, containing many villages. The upper portion of Chya Yul belongs 
to Tibet and the lower or southern part to the Lepa savage tribe. In 
upper Chya Yul are the monastery (foimded by Ami chyanag Tantrik 
Lama) and the seat and palace (of Phodang Yank tse) of Gewaishenen 
chya Yulpa, with a fort attached to it. If you travel further to the 
south-east, you will arive at that holy place of pilgrimage called PaZ 
Tsari (Tsvari). 
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If you travel to the edst of ^vagpo shadubling, yon will arrive at the 
Dvagpo country wkh NamgyaZ jong of Dvagpo and some minor places 
with a tolerable pojjulation, and theh to the south of the Tsangpo you 
will find the Gelugpa monastery of Gahdan rabtanling (Dvagpo) and the 
town of Dvag Gampo, where up to the middle of the I7ih century existed 
the descendants of Je Gampo, who /or their disloyal character wore ex- 
tinguished by the Orod Mongol chief Tshering Tondub and his troops. 
At present there exists an incarnation of Je Gampo, but no descendants 
of his. • * 

To the south of these there is a hill called Dvagpo Gongmola, 
having crossed which you arrive at a plain called Tsari KhiZ khor thang, 
where there are several petty hamlets inhabited by a people called Lalo 
miJcya deng. Tsari being believed to bo guarded by Khadoma (Daki- 
nis), or aerial goddesses, there is a succession of human Khadomas, In 
every 1 3th year (generally in the ape year) pilgrims, about 10,000 in 
number, travel together to visit the sacred places of Tsari. Lonely tra- 
vellers, nay even large bands of pilgrims, for fear of the Lalo savages, 
never venture to visit Tsari. The G<fvernment of Gahdan Phodang 
(Lhasa) sends presents to the Lopa and other savage tribes with a view 
to prevent raids in Tibetan territories and molestation of travellers by 
them. The Lopa and other savage people are said to have boon brought 
to terms by the agency of certain Khadomas or fairies. The jjilgrims 
yho travel in a body, following the course of the stream af KyiZkhor 
Thang, descend to the valley, and there after crossing nine mountains, 
nine ravines, nine torrents, nine bridges, passing along precipitous and 
extremely narrow paths and threading steep precipices, and venturing 
through the extremely difficult and dangerous narrow passage called 
Chyadyl and Ghjidyl, at last arrive at the place of pilgrimage called 
Dvagpo Tsari Thugka. Then descending down a deep ravine and as- 
cending along the rapids of Chyayul, they arrive at Tshoi-ssamdung, 
which is said to be the limit of Buddhist pilgrimage. This dangerous 
journey takes a fortnight of hard travel. In this kind of pilgrimage, 
anciently, ‘Tibetan travellers and pilgrims never used to embark, but 
subsequently Lama Yeshe Dorje, the chief disciple of Je Lama Phagmo 
dub, happened to go there for the purpose of making austere meditation, 
from which time the way to it hai been opened and pilgrims commenced 
to frequent it. The summit of the mountain of Tsari remains perpe- 
tually covered with snow. The country is clad wilh thick forests. 
Beneath is said to exist the abode of a Ndga-demon named Tsva lu-du 
Dorje. Pilgrims who succeed in making a pilgrimage thereto are said 
to be able to escape at once from mundane existence and misery. The 
wild animals of Tsari, and beasts of burden as sheep and goats, when 
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conducted to Tsari are, by yirtue of goir^ there, said to hare images of 
deities and sacred writings miraculously engraven^b^ their horns and 
bones. A certain author remarked : “ Glory and fortune be to that 
great saint who performed yoga in Tsari.” 

Tsari being considered as the sacred heart of the Tantrik deity 
Khorlo Dompa, the Indian Tirihikas designate Tsari-dvagpo as the land 
of TJlanga atripuruslia^ where exists the real Mahddeva. The Indian 
Farivrajakas and Tirthikas wander all over Kamarupa, Assam and Ndga 
land in search of their god (Makadova). It is not kno'vmi to them that 
Tsari is not the real place of pilgrimage of the Tirthikas. From Holkha 
and upper U if you go to the east and south-eastward, you arrive at 
Nangpoiyul, where formerly e^fisted several thousand habitations, but 
now-a-days the country has been deserted, and scarcely more than ten 
houses exist. This is probably caused by the place being on the high- 
way. 

Lower down Nangpo is the district of Kongpo yul, where exist the 
ancient monastery of Buchhung serkyi Lhakhang and other temples and 
monasteries of the Ghhabkar ancL-Chhabnag period of Bon religion, now 
converted into Gelugpa institutions. Here are also religious establish- 
ments of the Sakya, Nin^ma Karma Dukpa and other schools, as well as 
Kongpo, Tagsum Jong (foH)^ besides numerous villages with Bonpo 
populations, the Bonii mountain, and the place from which Terton Jah 
tshou discovered some sacred volumes. 

III.- GREAT TIBET. 

To the east and north-east of Tibet proper (U and Tsang) lies the 
country of Great Tibet, comprising Amdo, Kham and Gang. The fol- 
lowing are the principal divisions of Great Tibet : — Maja ssabmo Gang, 
Tshava Gang, and Pompo Gang, constituting the upper three Gang, and 
Markham Gang, Minag Gang,. and Yarmo Gang, the lower throe Gang ; 
comprising altogether six Gang or divisions. To these may be added 
the four great mountainous districts called Rong, viz,^ Tshava Rgng, 
Sangnan Rong, Nag Rong, and GyaZmo Rong, with smaller Rfing, such 
as Minag Rong, &c. 

From Kongpo if you travel eastward, after crossing a lofty mountain, 
you arrive at the place where upper Khkm commences. This portion is 
called Poboi Yul. This country, according to the tales of Lingje, is 
mentioned as Pharssug Athai Rong. It contains Na Padma Koi, where 
Padma Sambhava is said to have mysteriously performed yoga^ Pobo 
Ghhu dah monastery of Gelugpa school, and several Ningma religious 
establishments. The chief of Pobo-land, who is independent, is called 
Dehu Kanam. To the south-west of Pobo Yul lies LaZo, or the savage 
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country. On its east lies TshaviKBong, which is under the Lhasa Govern- 
ment, and annually sends considerable tribute in kind. Its chief town 
is called Tshava Jo Gang Jong, besides which there are other smaller 
towns such as Sang ngag chhoi Jong, and villages with considerable 
populations. To the east of Tshava Rong are the smaller districts of Jira, 
Dsui, Jang <S:;c., to the north-east gf which lies GyaZthang. East of 
GyaZthang lies Mili, to the south-west of which, and also to the south of 
GyaZthang, is Lalo, which is inhabited by a wil'd tribe. 

To the west, of GyaZthang and north of Sompho land, near Jang, is 
Na-khawa karpo (white snow), well known in Tibet and China as a place 
of great scanotity. In the confines of Jang and China is a place of sanc- 
tity called Richya kyang. In GyaZthang there is the temple of a very 
sacred image called Oyal waringa^ as well as a monastery called GyaZthang 
Bseru Gon, belonging to the Gelugpa school. In Mili and GyaZthang 
there are several religious establishments belonging to the Gelugpa and 
Kunchoi Tsangpa schools. To the south of the above-mentioned districts 
lies the Yunan province of China and to the oast is situated the GyaZhin 
district of Ssitwan. If from S'aiig, after crossing a mountain pass, you 
travel eastward, you will reach Kham Lhari, to the north-east of which 
lie the towns of Chagri PaZbar GyaZton, Khyung kar, Khyung nag and 
Khyungser and numerous villages and Doi:pa tribes, all of which are sub- 
ject to the Government of Lhasa. In the Khyungpo districts there are eight 
Gelugpa establishments and several Bon institutions, such as Khyungpo 
4?ing chhen, &o. Again, from Kham Lhari if you travel eastward after 
crossing a mountain pass called Shar Kang Lon, you como to another lofty 
mountain called Tshava gang La, after crossing which you arrive at the 
NguZ chhu (silver river), on the left bank of which is situated the great 
monastery of Rivochhc, belonging to the Taglung school, which contains 
a monastery ai\d grand temple with numerous scriptures and sacred 
objects. This monastery was formerly the seat of a famous Lama called 
Sangye yar-chyon, who belonged to the Kahgyu school. There are two 
inciymations of Kahgyu Lamas and a descendant of a lay Kahgyu Lama. 
To the cal^t of this place, at the confluence of Jachhu and Ngam chhu, 
is situated Chhabdo gonpa, where Phagpa Lha Yab sra (two incarnate 
Lamas of high repute and power) preside over above 2,000 monks. There 
are numerous villages, scripturesf and sacred objects. The monastery 
is rich. Lately Kahgyur block-prints have been established there. The 
monastery is said to be guarded by a demon called Ku wantsan or Loha- 
pdla, Chhabdo is a powerful gtato owing allegiance to the Dalai Lama. 
The incarnate Lamas occasionally visit Lhasa and Tsang, and are receiv- 
ed with great respect and preparation there. In Chhabdo there are a 
few scholars of the Tshan ftid philosophy. 
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If you proceed further east, you come across a tribe called Tagyab. 
Here is a huge rock the top of which spreads like a canopy. In Tagyab 
yul there are two monasteries called Magon and Bugon, two incarnations 
of L^gpai Sherab and Lodan Sherab (spiritual father and son^), desig- 
nated by tho title *of Ohhe-Tshang and Ohhung-Tshang, who preside 
over a large number of monks, and also several villages constituting a 
large district. This monastery formerly belonged to the Tshan Sfid 
school, but has been converted into a Gelugpa institution. The Tagyab 
tribes are greatly devoted to the Gelugpa school. From Tagyab yul if 
you go further east, you reach Mar Kham, where there are some 
monasteries belonging to the Sakyapa and Gelugpa schools, and the 
ancient temple of Dolma Lhakhang erected in the days of Srongtsan 
Gampo. The people of Mar Kham, who are of strong make, are devoted 
to mischievous pursuits (robbery, &c.), and speak a dialect of Mifkig. 
To the east of Mar Kham lies Kongtso kha, which forms tho boundary of 
Tibet and China. To tho east of Kongtse kha lies the Bah division 
(Batang of English maps), which contains the Bah chhoi d6 (Gonpa) 
and Goj Jije monasteries of thai Gelugpa school and several villages. 
From Bahthang if you travel along the valley of the Dichhu river, 
you arrive at a (Ron^) hilly country called Bahsangan, of which 
the whole population livetf bjj professional brigandage and robbery. 
From Bah division going eastward you arrive at Lithang, where 
(in the neighbourhood of *Bah) there is a place of pilgrimage called 
Kabumanang, in which in anoient times there was a large Karmapa 
monastery, on the site of which there is at present a small monastery 
called Kesar Gon khang. On its east side lies the Thub-chhen Ohyambal- 
ing monastery of Lithang, containing 2,800 monks and many learned 
scholars of theTshan-hid school. There are also several large and minor 
monasteries among which tho Samphelling monastery of the Gelugpa 
school is noted. Tho monasteries of the Sakya and S'ingma schools there 
are in a state of decline. To the north-east of Lithang lies S’ag^ng (a 
very large district). Tlte people of upper S'agrong are professional 
brigands and robbers. The lower portion of S'agrong is inhabited by 
Lithang and Minag tribes. The tract on the right bank of the Sgagchhu 
river belongs to tho jurisdiction of the Lithang chief (under Chna). 
It contaiiis a temple called Phod ang Ngatse, where the Indian ifeharya 
Pha Tampa Sangye (the founder of the Shichyepa school of Tibet) per- 
formed yoga for seme time. It is said to contain the mark of this saint’s 
back printed on the face of a rock. 

From Lithang crossing the Sgagchhu if you travel eastward, you arrive 
in the extensive country of Minag, which contains the Minag kah shi 
(Gonpa) monastery belonging to the Sakya school, and the Minag Kye It 
(Gonpa) monastery belonging to tho Gelugpa school. To the north 
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end of Minag, in the vidnity gf Horkhog, lies Thar thang, onee the 
temporary residentp of the DalarLama. Mihag belongs to Lhasa. To 
the east of Minag lies GyaZmo Rongs which formerly was lulled by 18 
chiefs, but at present it is divided into 13 chieftainships. They are Cbagla, 
Wasi, Thokyab, Somang, Dsongag, Chog-tse, Tampa, Hoshi, Doli, Dati, 
Pabam, Gesi-tsha, Hwa Hwa, Len fsa, Rabtan, Tsarila, GyaZ kha, and 
Donbu. The people of these places are very strong and stalwart. 
They are prone to depredatory pursuits, and are professional brigands and 
robbers roving ovjer the whole of Tibet axd the North Himalayan states^ 
and are wild in their habits. The people of Mihag, GyaZmo rong, Mili, 
though they speak acorrupt form of the Tibetan language, possess very few 
virtues of the Tibetans. In GyaZmo Rong there is a very lofty range of 
mountains called Gyalmo ‘mordo, and the cavern whci-e the great Loch- 
ava Vairochana practised meditation, and which contains his band and 
foot-marks. 

To the south-east of iS'gagchhu lies Nagsho, inhabited by a Dokpa 
tribe. To the cast of ^Ngagchhu lie Atag, Dsamar and Sogde, Dokpa 
tribes. To the east of those lie Gegye Dongpa, Dorshui Ling toima, 
(upper Ling), Porikhugah, Yoishni, Rogshni, Tagrang, Hothog, Gohu- 
tsha Longulchin, Na-tsho, Gehtse, and numerous Dokpa lands inhabited 
by various Dokpa tribes. To the south these, and north of Chhabdo 
(Chhamdo) and Tagyab and Bah, lie the territories of the largest of 
Kham principalities, called Dege or Kham*lleg6. The Kham people 
arrogate to themselves a high position among the kingdoms of the 
north. According to them Tibet, divided into 13 divisions eddied Thikor 
chusum, and Kham, divided into 13 principalities called Phodang 
chusum, and China (containing 13 provinces), are most important 
among the groat countries of North Asia. Within the principality of 
Kham Deg6 t];iere are many monasteries 'belonging to the E^ahgyu, 
Safeyapa, and Ningma schools, such as J&.Dsogchhenpa (Gonpa) monas- 
teiy, Shiehhen (Gonpa), Payul Kathogpa (Gonpa), Situi Gonpa, and 
the monastery of Doge King, but there is no Golugpa monastery in 
Kham J>eg6. Outside of Deg6, but in its neighbourhood, there are 
several tribes, such as Dan, Khog, Ga Khog, Lingbarma, Ranag, Rasod, 
in which there are many Gelugpa monasteries, such as Chhoi Khorling, 
&c. To the oast of Dege lies the district of Honknog, where there are 
five petty states, namely Khangsar, Massi, Taggo, Piri, and Tiho ; be- 
sides there are the monasteries of Horgantso Gonpa, Taggo Gonpa, Tareo 
Natsho Gonpa, Ja Gonsar, and others containing large Gelugpa establish- 
ments. 

To the east of Honkhog lies the petty state of Tongkor, after passing 
which you arrive at the province of Dome Amdo. The Kham people 
are straightforward in nature, very strong, martial, and loyal to their 
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chiefs. In faithfulness and attachmentj^they are far superior to other 
Tibetans. Devoted to the verge of b^otry in matters of religion, they 
are uncivil, harsh, and mischievous to strangers. To their acquaintances 
they show extraord^ary fidelity, usefulness, and attachment. 

To the east of Tongkor lie Dokhog, Jikhog, and Markhog, all three 
being included within Amdo. In Dqkhog is the monastery of Dodub- 
chhen Goupa, which formerly belonged to the Gelugpa school. In 
Jikhog is the monastery of Jam thang (Gonpa), which belonged to the 
Jonang school till the extinction of that sect under the ^dict of the Dalai 
Lama. Markhog is the fatherland of the Golog Mussalmans (probably 
Tangyut of Colonel Prejevalsky). From there if you proceed further 
to the east for some distance, •you will arrive at Machhu Pomra (the 
temple of a deity), situated on the bank of the river Machu, at the back 
of which is a lofty snowy mountain. There lepers are said to obtain a 
complete cure by rolling their bodies on the slope of the snowy mountain, 
and by drinking its glacial water. To the north-east of the great 
Mjichhu is Arig (brigand tribe) land, to the east of which is Jogetoima. 
To the south of Joge, in the neighbourhood of GyaZ Bong, are the lands 
of five tribes called Nakhog, containing a tolerably large population. 
Both Arig and Joge are filled with a population of heartless brigands 
and robbers. To the nortli-ca«t of Arig land, in the neighbourhood of 
lake Kokonor (Tshohonpo), is situated the sacred place of pilgrimage, 
called Tagkartal Jong, in a* cavern of which there are said to exist many 
self-sprung Buddhist images, as well as some springs and small lakes. 
To some distance from it, and oh the west, is the monastery of Bagya. 
To the south-east of Nakhog, within the jurisdiction of Ssetwan in the 
neighbourhood of Ssugpher, there are several tribes called Muge and 
Sarp, who speak a kind of I'ibotan and belong to the Tibetan family. 
The lower Sarpas are not allied to the Tibetan family. „ To the north- 
east of Joge, not at a great distance from it, are a few Kokonor people. 
To the south-east end of those places, and far from the Chinese district 
of Helun, lies the district of Sangkhog, in which is situated the grand 
monastery of Labrang Tashi khyiZ, the seat of the famous Lama Jamyan 
shepa Dorje. This is the best and largest of all Amdoan monasteries. 
Close to this monastery lies the celebrated rock called Gankyai Tagkar, 
which is said to be famed as the alJode of Khadoma (fairies), and to 
contain many wonderful and supernatural images of saints. To the 
south of Sangkhog lies the lower Joge, to the south of which lie Chhog, 
Gor, Tsoi, Tsaye, Thebo, Ssam tsha, Khydge, and other divisions and 
tribes. To the east of these, and bordering the Chinese district of 
Ssetwan, lies the large Tibetan district of Chone, which contains five 
large monasteries, and block-prints of Kahgyur and Tangyur. 
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The Ohond people mostly Resemble in dress and dialect the people 
of Bahthang, LitHetng, and GyaZ^Rong. To the north of Labrang and 
TashikhyiZ lies a large (tribal) district called Rongpo, which contains 
many religions establishments, caverns, and recluse monaBterios,^ such 
as Rongpo Gonchhen, &c. The people of Rongpo are of a dangerous 
character. They continually caiTyron disputes, and show great delight 
in fighting and bloodshed. The Bon Tantiiks of this place exercise 
much power, and exhibit the efficacy of their mysticism. There are 
many orders of Bonpos. Both Rongpo afid Nakhog are the largest and 
most populous of Amdoan districts. To the west of Rongpo lies Thikha, 
which is inhabited by a Tibetan as well as a Chinese population. It 
contains Jujo Lhakhang on the top of a^hill (the Lamoi Dichhu), and 
several monasteries and other religious establishments. To the east of 
Thikha and Rikon, on the south bank of the gi-oat Maohhu, are Karc, 
Chhussung, Pethang, Bedo, and Doyu, five districts, among which Bedo 
Gonpa is noted. 

Close to Doyu is the lake called Lhalun-qryn-tsho, which is said to 
be the repository of many wonderful ‘and sacred objects. In winter, 
when the lake becomes frozen, the ice is said to form the figure of 
Buddhist mandala (in concentric rings). The Buddhist devotees say 
that the great and small continents ol Buddhist cosmogony are there 
represented. In the neighbourhood of these places there lives a large 
tribe of Muhammadans called Jalar, who spekk a kind of Persian- Tartar 
language. To the northward of these, following the north bank of the 
great Machhu, you arrive at Chyu Khyung, the seat of Chhoije Tondub 
Rinchhen. It contains the tomb of that famous Lama, as well as the 
residence of Tsong khapa. The north of Machhu is occupied by the 
Chinese, Tibetan, Hor (Tartars) and (Lalo) Muhammadan population, 
where there are also a few religious establishments. To the east of this 
tract lie the districts called Tantig and’Yangtig, in which Tantig 
Shelgi-Yango is a sacred place. 

.North of Chya khyung there is a hill called Tsong Laringmo, which 
crossed, fovL arrive in the distinct of Tsongkha, in which is the great 
monastery of Kubum (Kurabum), founded on the birthplace of the 
great reformer Shar Tsongkhapa Lossang Tagpa, the second Buddha of 
the present age. On the birftiplaco of Tsong- khapa there exists a 
white sandal- wood tree, on every leaf of which at the time of the 
reformer’s birth there appeared a picture of the Buddha Senge naro 
supernaturally inscribed. Hence, from the circumstance af a “ hundred 
thousand images of Buddha ” having appeared on the leaves, the town 
and the great monastery is called Kumbum. Even at the present age, 
images are occasionally said to be seen divinely inscribed on the leaves 
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of the Ghandan tree and Sugpa trees of grcfve. The enemies of the 
Gelugpa school say that the said images are secretly drawn with pins 
and needles by Gelugpa monks. • 

At half a day’g march east of Kumbum lies the Chinese city and 
fort of Ssiling. Directly north of Ssiling, after a full day’s march, yon 
arrive at a hill called Tagri (Tiger hi'i), in which there is a fine cavern, 
described by Dubchhen kaZdan Gya-tsho to be one of the four wings of 
Revo-tse-nga. Proceeding furtlier north to some distance, you airive at 
the great monastery of GahdEgh Tam Chlioi ling (the seat of Lama 
Tsanpo Nomankhan), anciently called Amdo Gomang Gonpa, which at 
present is well known by the name of Sei'khang Gonpa. (This is the 
residence of our author, who is • an incarnation of an eminent Tibetan 
Lama named Tagtse chovo, who was invited to be the abbot of the 
monastery.) 

The monastery contains about 2,000 monks, among whom are many 
who know the Tshan nid philosophy. Thence if you proceed northwards, 
after crossing a mountain pass, you arrive at Chhu Ssang (Gonpa), 
which contains nearly 800 monkS, among whom some are versed in the 
Tshan md philosophy. Thence if you go south-eastward for more than 
half a day’s march, you arrive at Gonlung (Gonpa), which contains 
nearly 2,00(J monks. Formerly i^o of Je Changkya’s incarnations and 
those of Sumpa, the author of Shvo Ser Ohhoi Jung (the work called 
“ The origin of the Ycllow-hdt school ”) and Thiikwan Lossang Clihoikyi. 
Nima, the author of Dubtha Slielkyi Melong, both sacred personages, 
and several other learned men, presided over this monastery. TJicnco 
going to the south-east for about half a day’s march, you come to a rock 
called Mar tsang, which contains the relics of the great Lama Gongpa 
rabsal. The historical work called Nongjung relates, that anciently 
Tsongkha district was a Tibetan district called in Chinese Tsongkjia 
Ssan San Kaun. Tsongkha is now filled with a Chinese and Muhammadan 
population. Now-a-days, times having degenerated, the Tibetans and 
Hor people are gradually becoming followers of Kungfutsi and Lok yan 
(or Laotse), and the Ladak people are imbibing faith in the doctrine of 
Guru Nanak, so that Buddhism is on its decline. Travelling northwiard 
from Gon lung, you reach a large district called Amdo PaZri, which 
contains 50 subdivisions and contains several monasteries, viz,, Ssun 
Shan Taglung (Gonpa), Jog rong thur Chhen (Gonpa), Chho ten than, 
Tsi Chhoi ling, Kanchhen Semni (Gonpa), Dug-gu (Gonpa), Shvarnar 
(Gonpa), Gyayag (Gonpa), Digung (Gonpa), Hor (Gonpa), Upper Nag 
yan and Lower Nag yang (Gonpa), Mathee (Gonpa), Dung nag Jam Yan 
(Gonpa), Bangur (Gonpa), Upper Gyatong (Gonpa), and Lower Gyatong 
(Gonpa), Chhulung (Gonpa) . Gelugpa monasteries are mostly subordinate 
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to Kumbnm and Tsanpopa abbo^, in consequence of which those under Je 
Gampo and Fhagdn, have been converted into Gelugpa institutions. Close 
to Duggu Gonpa there is a sacred place called Katong. In Lower PaZri 
there is a district called DoZdar Hor, which contain^ Dethung (Gonpa), 
Kha thipa (Gon), Lenpah the (Gon) Ashitag, and Kamalong monas- 
teries. Close to these lives a large tribe of China- Tibetans, within 
whose lands are Thang ring (Gonpa), Jalohang (Gonpa), <fec., besides 
Padu (Gon), Chyamba bum ling, Lokyatun, Jomo khar monasteries, 
among which Ghyambaling is celebrated for the gigantic statue of 
Maitreya Buddha, one hundred and eighty feet high, as well as a hundred 
thousand miniature images of that Buddha. A similar gigantic statue is 
said to exist in the Tam thung monastery of China. Lokyatun monastery 
contains a large image* of Sambhara (the Tantrik deity who clasps a 
female deity in his embrace). Jomokhar contains the tomb of Chyam- 
chhe Chhoi Je Lama and a complete set of Kahgyur and Tangyur, 
written in gold. On the right bank of Machhu (Hoangho) there are a 
few Chinese monasteries, such as Han Taglung Gonpa, &c. Formerly 
Chinese Hor people held the north portion of Amdo, who, joining the 
Tartars of Dolonor, carried on frequent depredations in China. In order 
to put a stop to these invasions the Emperor of China Thang Wang 
formed a treaty with Tibet, under the conditions of which the united 
troops of China and Tibet subdued the raisclxievous Tartars (Hors) and 
, subjected them to the power of China. Thefneeforth almost the whole of 
Amdo became a Tibetan province. From those Chinese Hor people 
many Chinese kings had sprung, shch as King Hor thupa, whose rule 
extended over half of China. 

To the north of Lake Kokonor (Tsho ngonpo), close to PaZ Ri, the 
tract is occupied by a tribe of Hor people called Sara Yugur, who are 
Buddhists. Within their lands there are Yugur-ta go (Gonpa), and 
Mag Chhu (Gonpa), and these people are said to be a sub- tribe of the 
great Yugur people, and their chiefs are the descendants of Pan Yan 
Ching called Jurje Althan Han (golden king). Within the province of 
Amdo lies the district of Yarmo thang, which contains the lake Thi Sar 
GyaZmo, in the bordering tracts of which there is a large tribe of Tartar 
people called Kokonor Mongol, who are ruled by 33 chiefs, most of 
whom trace their origin to the Hes’og Walgasi of right Orod (or Oeluth) 
tribe, and some of whom are said to be the descendants of Khal kha and 
Thume kings. In the centre of Lake Kokonor there is a hill called 
Mahideva, on the top of Tyhich are several places of sanctity, the 
principal of which is the Dub phug (cavern), where Padma sambhava 
(Urgyen Rinpochhe) is said to have meditated for the good of the 
world. In Kokonor province there are several monasteries, among 
which Tva tshang gon and Serthoggon are important. 
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Sitd's Window or Buddha's Shadow Gate, — By S. J. Oockbubn, Esq., 

M. A, §, Bengal, 

Sitd’s window is an ancient Buddhist hermit’s cave, cnt into the 
vertical face of a precipice 50 feet high. This precipice forms the scarp 
of the classic hill of Prabhasa, Allahabad District. 

On the 27th of March 1885 I paid a Visit to the hill to examine its 
geological stmctiire, suspecting the proximity of Lower Vindhian strata. 
In the course of my rambles*on the hill I arrived at the modem Jain 
temple of Paras ’ndth, which is built on a platform immediately below the 
scarp, and has a stone staircase loading to it from the very foot of the 
hill, an ascent of possibly 200 feet. Observing a rock shelter on the 
brow of the precipice overhanging the temple, with indistinct traces 
of scroll writing in the shelter, I proceeded to carefully scan the 
face of the cliff with my telescope, and in the course of my search, 
alighted on a small, and seemingly well-preserved rock-cut inscription 
of seven lines immediately above the door of an artificial cave, hewn in 
the face of the precipice. This insdHption I at once saw was in the A^oka 
character, my previous jstudy of the Geology and Anthropology of 
the Bharhut railing having familiarized the form of the letters to my eye. 

The inscription is invisible to the naked eye, when its position has 
not been previously ascertained with the telescope. This accounts for 
its having escaped the searching ken of General Cunningham and his 
trained assistants and staff of chapprassis who wore often located for 
months at the adjoining village of Kusam, the ancient Kau^ambi, searching 
for coins and inscriptions and paying large amounts for the same. In fact 
General Cunningham had been more than once within 150 feet of the 
inscription without noticing itj and it appears to me that his Dragon’s cave 
(see Archmological Survey Beports, Vol. XXI, Part I, p. 2), is merely a 
rock shelter, though the allusion to the windows renders it just possible 
that the cave seen by him is that described by mo. 

I was not a little elated at my good fortune, but it has cost me j^en 
days out of my privilege leave and half a montii’s salary to imike the 
eye-copy of the inscription which I now submit to the Society. 

1 copied^ one line of the inscription on the occasion of my first visit 
and submitted it to Dr. Hoemle who very kindly obtained me the loan 
of an astronomical telescope from .the Principal of the Hooghly College, 
by means of which I have been enabled to make the present copy. I 
have further promised that Dr. Hoemle •shall have the first right -to 
make the first reading of the inscription.* 

1 revisited Pi^abhasa on the 26th of November and devoted the 27th 

* [See Proceedings for March 1887. £d.] 
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and 28th to copying the inscrintion. This I did letter by letter revising 
the work 8 times.^ 

Description , — The cave has one main entrance, a window about 3' x 2' 
with a stone jamb of a lighter cofoured sandstone let in. Fr^m this 
evidently swung a wooden door. The top of the window is about 4 feet 
from the top edge of the precipice^ To the west of the window, at a dis- 
tance of 4 or 5 feet are two- small windows of iiTegular form, evidently 
intended to let in light, and thus produce a shadow within the cave. 
The thickness ,of the outer wall here»soems to be 7 inches. Owing to 
its inaccessible position I was unable to enter the cave, or make accurate 
measurements. The presence of numerous swarms of the Bhaurd^ or 
wild bee added much to the danger of tl\e undertaking. It was possible 
that a swarm had possession of the cave itself, and I had not sufficient 
confidence in the native boatmen, or in their tackle, to have myself let 
over the face of the precipice by a rope. A platform might, however, 
easily be constructed, by which both inscription and cave could be clearly 
examined. 

I succeeded in feeling the whole of the inscriptionf with my hand 
by lying down and having my legs held, while I hung my arm and 
shoulder over the precipice. I was thus enabled to darken the letters 
with a lead pencil and pass a wetted to’Mjel over the inscribed surface which 
I polished briskly with my hand, thus improving the lights and shadows. 

It occurred to me that a large looking-glass, tied to poles and 
hung vertically a few feet in front of the inscription, should reflect the 
letters truly if held square. I accordingly put the idea into practice, 
but of course got the image reversed. I, however, found that I could get 
a better view of tho letters with the largo telescope than I could from 
the reflected image. The inscription might easily be photographed 
thus. ^ 

• The accompanying sketch will give an idea of the position of 
tho cave. Tho interior is of course unknown to me. It will be observed 
that there is a rock shelter above tho cave. The floor of the rock shelter 
forms a ledge a yard wide. On this ledge a long flat shallow groove has 
been cut in the rock evidently for the reception of a metal bar. 
Within the groove and also without it are sundry s^all deep holes 
cut in the rock for tho insertion of metal pins and staples which 
were probably fixed with lead. From the metal bar, I would suppose, 
depended a chain ladder with a small platform below, to gain access 

* More than once an angry swarm swung past the face of the cliff, when our 
voices were raised, and it would bo nearly certain death, were they to attack men 
in this position. 

t There are also sundry letters carved on the lintel apparently of later date. 
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to the cave. I have attempted to reccsjhstmct this ladder, and I would 
suggest that the Government took steps to replace it. The hill is 
one of the most remarkable objects in the Allahabad District and will 
some day form an object of attraction to tourists. 
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Ideal section of Sita's 
window or the Buddhist 
Dragon cave. 

A Rock shelter. 

B Groove on metal bar. 

C Ideal reconstruction of 
chain and ladder. 

D Stono window frame. 

E Cave (depth beyond 3 feet 
unknown). 

F Prabhasa inscription. 


The inscription is carved on a sunten, and once polished surface, 
which is a part of the natural rock and resembles a tablet lot in. 
Thi tablet measures 13^" in length (measured) by 7 or 10 inches in 
\ (by estimation). Each letter is on an average one inch long 
(measured). The position of the tablet is above the left top corner of 
the main entrance window of the cave, and it is to be seen in the section 
given. The letters are in a surprisingly perfect preservation, con- 
sidering their great age, and are carried to the depth of 3*G of an incli. 



34 S. J. Cockbum — Slides Window or Buddha's Shadow Oave, [No. 1, 


» A j/ 

VA.Jd.'PCLrJ'^ 
A tr^UlfA JJ 

A. z\ JL 

f f" AL[ yij;.jy 


The folloYi^ing table will show the i^ate of preservation of each 
letter and what seemed to me lost. • ’ 

BBDPPBPBP 
. 1st 1. 2. 3. 4. 5. 6. 7. 8. Lost one. 

• P P P P P P P 
2nd 1. 2. 3. 4. 6. 6. 7. Two lost. 

PPPPPPPP 
3rd 1. 2. 3. 4. 5. *6. 7. 8. None lost. 

PPPPPPPP 
4th 1. 2. 3. 4. 5. 6. 7. 8. Two lost ? 

PPPPB.PPP 
5th 1. 2. 3. 4. 5. 6. 7. 8. None. 

BBPDDDDP 
6th 1. 2. 3. 4. + -h + 8. 3 or 4 lost. 

PPPPPPPPPP DDDP 

7th. 1. 2. 3. 4. 6. 6. 7. 8. 9. 10. 11. 12. 13. 14. 

Note — D stands for douljtful. Pfor broken. P for perfect. 
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History , — I would identify this ca^e with the lofty stone cavern of 
a venomous dragon, in which Buddha was supposed to have left his 
shadow, and the spot visited by 'Hwen Thsang in the seventh century. 
The permanent character of the colossal ruins of Kosambi and the hill 
of Prabhdsa should afford a valuable standard for the determination of 
the exact length of the Chinese Li. •Hweri Thsang mentions that the 
cave is 8 or 9 li to the south-west of Kosambi. This bearing is, how- 
ever, erroneous as the hill bears north-west from the Bhil (or stupa). 
General Cunningham at first supposed the cave to liavc been carried 
away by the encroachments of the Jamnii (A. S. R. Vol. I, p. 311.) 
He subsequently seems to have found a cave (Vol. XXI, Part T, p. 2.) 
But it seems to me from the reference to the three standing Jain figures 
cut in the rock, that he alludes to a rock shelter behind the temple, and 
immediately below these three figures. Ho says, “the cave is artificial 
and is simply an old quarry with a pillar left in front for the roof.** 

Sita’s window on the contrary is one of the most perfect and typical 
rock-hewn caverns in existence. ^With a small and perfect door it has 
evidently considerable internal capacity and a lateral internal extension 
of at least G feet. The (mter wall is without doubt the natural face of 
the cliff. The cave is hewn in hard grey quartzite, as is of course also 
the inscription. It forms a perfect cysk, with one small entramjo and 
two apertures about 8" squ^ire to admit of light. The irregular form of 
these apertures is, I consider, thc*bcst proof that this cave is that in 
which Buddha left his shadow, as the irregular apertures might well bo 
constructed to throw a shadow within, having the human outline. 

The cave is, as before stated, 160 feet to the north-east corner of 
the Jain temple of Paras*nath, and it is difficult to understand how any 
one could overlook it. I have clearly been able able to see the window 
from a distance of three miles.^ 

The cave is now known to the people as “ Cheta Mata~kan Roseiya,'* 
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Tlip Safwt Dynasty of ^Persia, {With fotir plates of unpublished 
coins.) — By B. E. Oliver, M. I. C. B., M. R. A. S. 

The present is an attempt to give an historical outline of the rise 
and fall of another, and much better known, Muhammadan dynasty, 
this time of Persia. In tlie case of some of those dealt with in a 
former paper* the material available was so scanty, it might almost be 
said that no reliable history exists ; and little is possible beyond a gradual 
building up with scattered fragments and occasional discoveries, nu- 
mismatic or otherwise. In the present case the material is ample, is 
generally reliable, and perhaps it may be added, is fairly well-known. 
Moreover it has been in the hands of so many experts, ho one but tiie 
most eminent performer wouli be justified in another attempt. In 
most histories of Persia is to be found some notice of the Safwif 
dynasty, in Malcolm’s splendid work the review is more fully ^tendlsd, 
and in the volumes of Hanway the story, more especially of its decline 
and of the rise and fall of the famous Nadir, is graphically told at 

* J. A. S. Vol. LV. Part 1, 1886. 

t There is some differenoe of opinion as to the proper spelling of the name and 
to its meaning. ICalcolm writes Sitffeen or Sooffees, and assumes them to belong to 
the sect of mystic or philosophic deists of that name. This, Vambery points out, is 
incorrect. He writes the word Seji. $afin-d-d!n was famous as a devotee, but he 
was not necessarily a believer in Sufiiam or Tatawwuf as it is elsewhere called by Mu- 
hammadans. The name on the inside is clear A 9 -$afwi, and from Isma’il to 

Salaim4n they so deaenbe themselves. [The name should rather be transliterated 
a§-Saf(Viv{, Ed.] 
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length by a contemporary,* and far as N&dir’s court is concerned, an 
eye-witness. 

Soon after Shah Isma’il founded the dynasty, Europeans appeared 
on the scene. In the memoirs of those gallant Epights, Sir Anthony 
and Sir Robert Shirley, who went to Persia in the enterprising days of 
the groat Queen Elizabeth, the former of whom took service under the 
first ’Abbas, and the latter of ^hom went as the Shdh’s ambassador to the 
Court of James the First; in the account of Father Krusinski, the 
Procurator to the Jesuits who was at Isfahan for twenty years, from 
Shah Husain to Ashraf (1705 to 1725 A. D.) ; in the tracts of 
Chardin, Tavernier, de Valle, da Silva, Herbert, Thevenot, and others ; 
and in the vernacular histories, like the Zuhdatu~U Taivdrtkh of Qutb 
bin Isma’il, an officer of some eminence at the Court of ’Abbds the 
Second, are to be found accounts more or less complete, covering a 
greater part of the entire dynasty. These dynastic sketches, however, 
as I have previously said, do not pretend to be more than the outlines 
of history — subject to any subsequent correction or modih cation, before 
they would even be capable of any* detailed filling — and in the case of 
the Safwis it is necessary to condense rather than to amplify. 

In the subsequent pages I have follo\fed mainly Malcolm’s History 
of Persia,* Jonas Hanway’s Travels,!^ and Mr. Stanley Lane Poole’s 
tables for contemporary dynastiesj. But evjen in the case of a dynasty 
BO well-known, there are still mauy^ details, historical, geographical, 
and certainly numismatic, required to make any history complete. 
More information is wanted in regard to the fortunes of the secondary 
houses, some of whom at times exercised considerable power ; the 
limits within which the various princes ruled at different periods ; 
their range of mint cities ; and the identification of others no longer 
recognisable. * No doubt the comparison pf a sufficient number of their 
coins might enable the territorial limits of individual princes to be very 
approximately fixed, though how little can be done by one observer 
mAy be judged from the fact that out of seveml hundreds of coins sent 
to me for examination by various friends, I have only met with one 
specimen of the ’AbbAs whose rule was so famous in Persia for nearly 
forty years, while I have seen, half a dozen of ’Abbds III., a baby who 
occupied a nominal throne for less than four. But among the readers 
of the Journal are most probably others who can add largely to the 

list, and who if so dispo^d might contribute the most valuable data. 

• 

* 2 VoIb. London, 1816. [A free Persian Translation was published by Mir/A 
1 liLairat, Professor of the Elphinstone College in Bombay, 1872. Ed.] 

t 2 Vols. London, 1763. 

In some oases I have need Erskine and occasionally Vambery. 
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Possibly for such the following sketch of ^ho dynasty may, for the 
purposes of comparison, prove useful. 


The collapse of the Timurian Binpiro.in Persia was followed by the 
establishment for a while of the Kurdish Turkmans of the Qara Ku- 
yunli or “ Blach sheep, and the^ Aq Kuyunli or “ White sheep*" so callod 
from the figures borne on their respective banners, i^he former had 
been established in A'zarbaijan by Qara Yusuf about 810 H. (1407 A. D.), 
and the two were united by Uzan Hasan the ruler of Diyar Bakr about 
874 H. (1469). The latter who to birth and ambition added excep- 
tional valour and much ability, made himself master of Persia, and 
might have gone near to establishing an empire had not his ambition 
led him to quarrel with Turkey, and bring on himself a signal defeat. 
From his death, in 883 H., the country was a prey to constant anarchy, 
sons, g^udsons and nephews all struggling for his territories or parts 
of them ; and for a quarter of a century Persia was longing to welcome 
once more any strong rul5r. At last the time came, and in the shape 
of Shah Isma’il, the man. * ^ 

IsmX’il the first, 905—932 H., or to give him his full title, Abd-1- 
MuzafFar Shah Isma’il Bahadur Khan a^-Safwi as-Sultdn al-’Adil al- 
Kamil al-Hadi al-Wali, the first of the Safwi dynasty, is said by some of 
his more enthusiastic countrymen to have traced his descent from MAsd, 
the seventh Imam. Ho was more probably of Turkish origin, descended 
from one of the seven Turkish hordes living west of the Caspian, who 
assisted his rise to power.* His more immediate ancestors had been 
settled at Ardibil, and were undoubtedly regarded mostly as holy men, 
some even as saints. The ’first of the family with any considerable 
reputation was ^afiu-d-din IsMq, ‘‘ the pure of the faith,** a philoso- 
phical devotee from whom the dynasty takes its name. To him suc- 
ceeded l^dru-d-din, “ the pre-eminent of the faith,** who with his descen- 
dants acquired the greatest reputation for sanctity. Isma'il himself, if 
on the one side he was the representative of a family of saints, was 
on the other the descendant of a race of •warriors, for his grandmother 
was the sister of Uzan Hasanf, the above-mentioned chief of the Aq 
Kuyunli Turkmans, and his mother a daughter of that famous leader. 

* These tribes or Ilyats were named Ustfijalu, Shamlu, NikAlu, Bahirld, 
^n-l-Qadr, Q&j&r, and Afsh&r. They wore a peculiar dress and a red cap, from 
which they were called Qazalbfish, golden-headed. [See Malcolm, vol. I, p. 602, 
Transl., vol. I, p. 168. Ed.] 

t Ruled 871 to 883 H. 
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His father J^idar was killed while attacking the province of Shirw&n.* * * § 
His eldest brother was killed in Gilin, to which district the sons of 
Haidar had fled, and the second died, when Ism&’il, the third son, was 
a child. Not much is known of him until he is 14^ears old, when he 
appears at the head of his adherents, marching against and defeating 
the ruler of Shirwan in 905 H. • The next year, 906 H. he defeated 
the Aq Euyunli chief Alwand,t who had attempted to crush him ; and« 
making himself master of the province of Azarbaijdn, established his 
residence at Tabriz. In 907 H. he niarched into ’Ir4q and defeated 
Sultdn Mur&d^ the last of the Aq Kuyunlis, near Hamadfin, and in 
908 H. became the acknowledged ruler of Persia. It is unnecessary 
to enter into the detail of the conquest of Ismd^il. The first few years 
were spent in subduing the provinces of Persia that resisted his 
authority. Then came the quaiTel between the orthodox Sunnis as 
represented by the Uzbak ShaibdnS, and the Shi’ah sect under Isma’il, 
brought on not a little by the arrogance of the former, whose hand was 
against every man, and whose life was a continual struggle with his 
neighbours. The Shi’ahs had long *boen i^epressed and cruelly perse- 
cuted, and when opportunity came for revenge jn the shape of a power- 
ful leader, reared in a strong belief in the sacred name of 'Ali, and 
the twelve holy Imams, who formed a kingdom, and made the formula of 
Shi’ah his battle cry, they wore ready enough for reprisals. Ism4*il was 
not slow to take advantage of this enthusiasm, and to turn the swords 
of the tribes to the extension of hM Empire. He attacked and took 
Baghdad and the surrounding territories. He then marched to Mashhad 
and to Merv, close to which city, at Muhammaddbad, 10 miles away on 
the banks of the Murgbab, he, in 916 H., entirely defeated Shaib&ni, who 
was killed in the field. Wintering at Jlir&t, he advanced to BalWi, 
invaded MAwar4u-n-Nahr, skirting the Parqpamisan range by Maimanah 
and Qar& Robat (917 H.), and practically annexed the whole of Khurd- 
san and £hwarazm, the Oxus thus becoming again for a short time 
the ' boundary between Ir&n and Turdn. Of his embassy to B&bar, the 
assistance given by him to that prince ag^ainst ’ITbaidu«llah,§ and of his 
doings in Khurasdn. a detailed account is g^ven in Erskine. On the 
whole he was successful, but in 920 H. he had to encounter a more 
powerful enemy in the form of the ’IJgmdnli Sultdn Salim|| from 
Constantinople, by whom, after a desperate battle, he was completely 

* West of the Caspian. 

t Ruled 906 to 90G H. 

t Ruled from 908 to 906, and again from 907 to 908 H. 

§ Then the General of KOohkdnji. 

II Salim bin B^yazfd reigned 918 to 926 H. 
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defeated on the borders of A'sarbaijfc,— a reverse that afEected him so 
mach that be is said to have never smiled again. Beyond the glory of 
defeating Isma'il, and the plander of his camp, the Turks reaped little 
profit, ^nd on the d®a.th of SaUm, tsma’il crossed the Araxes river and 
subdued Georgia. This was the last of his conquests, for he died on 
Monday the 10th Rajab, 930 H. at Ardibil, where he had gone to visit 
tlie tomb of his father. 


XahmXsp the Fiust 930 to 984 fi[. 

When succeeded his father he was ten years old, and 

for long was necessarily in the ‘hands of his ministers. He had hardly 
ascended the throne before he was involved in a war with *Ubaidu-llah 
the Shaibani, the most powerful of the Uzbaks, though not the 
actual ruler till some 10 yeai’s after. A war, or succession of wars, 
lasted through almost the whole of a reign exceeding half a century. 
The Uzbaks had obtained possession of Mashhad,’*^ defeated the Persians 
near Bastdm 932 H., marched to fialkh 933 H., and advanced and laid 
siege to Hirat 934 H. TJie Persians, however, collected a large force of 
veteran troops, and under the now king, aged 15, beat off the Uzbak 
general, raised the siege of Hiil&t, and in 935 H.f signally defeated 
’Ubaidu*llah near Jam, with, according to Babar’s memoirs, a slaughter 
of the most enormous numbers^. Soon after this X^kmasp’s affairs 
recalled him westward again. In Baghdad a chief of the Kiirds liad 
usurped the government, and in A^arbaijan itself the Qazalbasli 
chiefs had fallen out. The tribes of Shamlu and Tukulu were at open 
T/ar, and Alana Tuklii had called in the aid of the Turks. While X^'k- 
m&sp was settling matters .in the west, the TJzbaks in the east were 
not slow to take advantage of, the internal disturbance, ahd in 937 H. 
again invaded Khurasan, Astarabad, Sabzwar, Nishapur and Mashhad 
falling under their sway, while Hirat was invested to the great distress 
of the inhabitants. The rebellious tribes quelled, X^kmasp sped a^ain 
to the rescue, and to the relief of the Hiratis spent the winter of 
938 H. there. In the spring of 939 H. he was even proposing to 
retaliate by invading MAwarau-n-Nahi;, when be was compelled to 
hark back to meet Sulaim&nj; from Constantinople who was invading 
his kingdom, had taken Tabriz, occupied Baghdad^ and but for the 
severity of the season would have reduced Sultaniyah. X^kmasji’N 
active measures, however, compelled hiih to retire and in 940 H. to 

* And the old town close to the modem Mashhad. 

t 10th Mntarram. 

t Snlaim&n bin Saliin, reigned 926 — 974 H. 
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abandon his conquests, tn 941 *11. X^hm&sp’s brother S4m Mirz&, who 
had been left as goveraor of Hirdt, rebelled, but fled on the former’s 
approach across the Oxus, and subsequently to Qandahar. To recount 
these constant moves of the pieces backwards and* forwards aoi^ss the 
Khurda^n chess-board is monotonous, but it must have been much 
more so for Khurds&n and its people, the ehanges being rung between 
plunder by Uzbak and Persian, and persecution by Sunni and Shi’ah. 
The city of Hir&t and the misfortunes of its luckless inhabitants would 
alone require a volume. Again in 942 H. it was taken and pillaged by 
*Ubaidu-llah, and the Shi’ahs had to suffer. In 943 H. Tahmdsp re- 
gained it, and the Sunnis bore the brunt. Sultan Muhammad Mirza, 
a young prince, was made governor. 

At one time Tahmasp extended his power as far as QandahAr, at 
another 955 H. the Turks wore masters as far as l 9 fahan, and for some 
years war with the latter continued. Ultimately the anarchy which 
prevailed in the Turkish empire ensured the peace of Persia ; and the 
death of *TJbaidu-llah rendered the UaJjaks less troublesome. In 960 H. 
TahmAsp subdued Georgia, and took some unimportant cities in Asia 
Minor, but shortly after gave over charge of his armies to his generals 
and settled down at Qazwin, which he mad# his capital. The reign of 
TahmAsp, as Malcolm remarks, owes much of its celebrity to the truly 
royal and hospitable reception he gave to .the Emperor HumAylin, a 
full account of which may be read in Brskine. This was in 950 — 51 H. 
Tahmasp died in 984 H. at the ago of* 64, after a reign of 53 years. 

IsmXTl the Second 984 — 985 H. 

Tahmasp left a large family. Haidar, the favourite of five sons, 
who had been ^ept at court while bis brothers were employed elsewhere, 
seized the palace and proclaimed himself king, but he neglected two 
very impoi’tant matters — to seize the treasuries and secure the support 
of the ladies. The neglect of the latter promptly brought* him into the 
toils of Xdhmasp’s favourite SultAnah, Pari-KhAn KhAnam^ the sister of 
ShamkliAl, chief of the Chirkas tribe, by whose intrigues he was mas- 
sacred, before his friends could assemble, and his brother IsmA’il, at the 
time impiasoned in the Fort 5f Kahki, was immediately proclaimed 
king, 984 H. 

Coming straight from a prison to a throne Isma’il’s short reign 
was a brief record of debauchqpy and crime. His first act was to direct 

* [Malcolm, Yol. I, p. 514, spells the name Pari^Khem Kh6,numt bnt the Persian 
Translation makes it Pari-Jdn ^dnam^ which is probably the correct form. 
Malcolm, ibid., spells the name of the fort KdhJce (Tronsl., p. 172, Icahk). and 
■ays, it is believed to be the modern Shsshdh, (Transl. sMshah). Ed.] 
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the massacre of all the royal princes, at QsCzwin, save one 'AH Mirza, 
whoso eyes he put out. eldest son Mui^ammad had, owing 

to a natural weakness of his eyes, boon supposed incapacitated for the 
succession. As abave noticed, he had been made governor of Khurasan, 
and subsequently had gone with his eldest son Hamzah to Shiraz, leaving 
an infant son ’Abbds, as nominal governor of Khurasan under a regent. 
Isma'il now sent off orders to Hirat and Shiraz for the immediate 
massacre of Muhammad and all his family, but hardly had the mandate 
for the murders been dispatched, when a breathless messenger sped 
with the news that IsmA’il himself was dead. A midnight debauch, 
with a seller of sweetmeats for a boon companion, an unusual quantit}’ 
of liquor, with too much opiuiti, and the king was found dead in a room 
at the confectioner’s (986 H.). 

• Mohammad 985—994 H. 

On Isma’irs death Muhammad, often called Klmdabanda thr 
slave of " was instantly proclaimed king (hddshdh). His first act 
was to put to death PariJDidn Khdnam,* and the Cliirkas chief, and his 
next, to entrust the charge of the empire to a somewhat able Wazir, 
Mirza Sulaiman, a man whom be subsequently sacrificed. Muhammad’s 
whole character was as weak as his eyesight ; he was dissipated and a 
coward, and under his feebre rule the empire of Tahmasp began rapidly 
to fall to pieces. The year following his ascension, 986 H., saw Persia 
invaded by the Turks, the Uzbaks, and the Qipchaq Tatars. Affairs in 
Khurasan fell into the wildest anarchy, and in 990 H. the nobles there 
advanced to Kishapur, and proclaimed his son 'Abbas the king of 
Persia. Muhammad’s first qampaign was an ineffectual effort to take 
Turbat. His next the siege of Hirat defended by 'Abbas 991 H., where, 
notwithstanding he handed ovfer the Wazir Sulaiman to ftie vengeance 
of the Qazalbash chief, he entirely failed to establish his authority. 
In 991 H. his cruelty had involved him with the Turkman tribes of 
Tuktilu, and in 993 H. these internal troubles encouraged the Constanti- 
nople Sultan II to invade Persia, whose general 'Usman Pasha succeeded 
in taking Tabriz, Muhammad’s own tribal chiefs refusing him aid. 
Hamzah Mirza, his eldest son, to some extent extricated his weak father 
from his difficulties, compelled the rebel chiefs to submit, and by 
reprisals forced the Turks, whose general 'Usmdn was dead, to consent 
to peace. But in 994 H. Hamzah was unfortunately stabbed by a 
barber, and Muhammad's power practically terminated from that date.f 

• [See note on p. 42. Ed.] 

t Murad III bin Salfm 982 to 1003 H. 
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Khurasan was practiball}’ independent all through his reign. Two 
powerful Qazalb&sh chiefs, 'All Quli and Murshid Quli Kh ^n nominally 
protected ’Abb^s, but were really, rival powers. Ultimately they fell 
out, fought, and Murshid was victorious. On Hamzah’s detfth he 
marched with 'Abbas to Qazwin which the two took possession of with- 
out opposition ; Muhammad simply disappearing from the scene, deserted 
by every one. “ His inefficiency,” says Malcolm, “ was so marked, he 
was probably permitted to die a natural death.” At any rate he drops 
out of history. 


'Abbas the First 994—1037 H. 

'Abbas was now strong enough to get rid of Murshid Quli Kb&n, 
which he did in the usual way, by slaying him, and taking full powQr 
into his own hands. Almost as soon as he had left Hirat, the Uzbaks 
boseigod it, and though in 995 H. he marched to its relief, ho had to 
return to his capital without effecting his purpose ; foi* he had to 
hurry back to Georgia where the 'Usman'iis threatened him. All 
through the history of the time difficulties with the Turks in the west 
were invariably echoed by the Uzbaks in the east, and vice versd. 
The marching and countermarching must, have occupied most of the 
ruler's time. 'Abdu-llah Khan,* the Sliaibani, no sooner heard of Western 
difficulties, than ho moved on the sacred city of Mashhad, entrusting the 
command of his army to 'Abdu-l-Mumin Khan,f then governor of 
Balkh. 'Abdu-l-Miimin was a thorough savage, and when in 996 H. the 
holy city of the Shi'ahs fell into his hands, it was literally given over 
to the furies. The Uzbaks spared neither age nor sex. The sacred shrine 
of *Imam Riiz&, the richest and most celebrated in Persia, was deluged 
with the blood of philosophers and peasants, children and old men. 
Massive gold and silver candelabra, jewelled armour, priceless copies 
of the Quran, and precious relics of every description, the accumulated 
offerings of pious pilgiims for three centuries, were remorselessly 
pillaged. Even the ashes of the dead were not spared, Tahmasp's 

Through the Shaibani line back Through the Ashtrakhlbi lino baok to Jiiji. 
to Jiiii. I 

I I 

Iskandar 968— 991 . Yir Muhammad. 

-I •_ i 

> I I 

* ’Abdu-llah, 991 — 1006. Zahr& Khdnam marries — Jan. 


t ’Abdu-l-Mdmin, 1006, 
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being tom from tbeir grave and scattered td the winds by infuriate 
Sunnis.* Meanwhile ’Abbas was lying ill at Tihr&n, and for some 
time after his recovery was too much occupied to take any vigorous 
action in KhurasAn^ a largo part of which remained at the mercy of 
’Abdu-llah fShaibdni). He had in 997 H. to put down a rebellion in 
Pars, where one Ya’qub had shut himself up in the fort of Istakhr,, from 
whence he returned by Yazd to Qazwin, in 998 H., to watch the Turks 
on the Tiflis frontier, and in 999 H. to reduce the province of Gil4n ; and 
it was not until about 1004 H. that ho was able to commence active 
operations against the Uzbaks. He first took Sabzwar and Mashhad, 
and later Hirat, near which place he at last forced the Uzbaks, under 
Tahir Kfi an^t to fight, and defeated them with ^reat slaughter, the 6th 
of Muharram, 1006 H., Prince Din Muhammad Kh4nj! and great num- 
bers of theii* leaders being among tho slain, — a victory that gave Khurii- 
san a long rest. 

In Transoxania the dynasty of Ashtrakhan had just, 1007 H., 
succeeded the Shaibanis, the first of whom, Baqi Muliammad,§ united 
both houses. Din Muhammad, the elder brother, had been slain by the 
Persians, but the youngs, Wali,|| established himself at Balkb) now 
reputed little bettor than a collection of mud huts, but then spoken of 
as “ the Mother of cities.” About 1011 H. the Persians would seem to 
have suffered a severe defeat at the hands of this Bdqi Muhammad, a 
defeat from which, Vambery 'says, /Abbas escaped with difficulty. The 
principal object of ’Abbas in the ’J'ransoxus direction would, however, 
seem not so much to have been conquest, as the establishment of a good 
uuderstanding with the rulers of Bukhara. We find him afterwards 
assisting Wali Muhammad with a large Persian army against his nephew 
Imam Quli,«[r and though unsuccessful, he eventually established peaceful 
relations on the Oxus, which lasted the whole of his reign. Tho tomb 
of Imam ’Ali Baf a became more than ever an object of devotion to the 
pious, the priceless diamond ’Abdu-l-Mdmin had looted was restored, 
and ’Abbds, by way of showing his own piety, walked on one occasidh, 
accompanied by all his staff, from Isfahan to Mashhad. 


* See the moat interesting detailed account ki Vambery’a Bnkh&rA. 

A nephew of ’Abdu^Uah. This fight took place jnst before tho dynasty 
closed with Pir Muhammad Khan II, in 1007 H. 

’Abdu-llih, 991 — lOOG. Zahr& Kh&nam marries — Jan. 
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While ’Abb&R was eitending his territories in the direction of, if not 
on occasion actually as far as, Balkh, his generals, operating along the 
Persian Gulf, had conquered the island of Bahrain and brought under 
subjection the Province of Lar from Shiraz to Gambrun, or Bandar- 
’Abb^ls, as it was afterwards called. The year 1012 H. found him strong 
enough to commence a long contemplated attack on the Turks,* in 
order to recover the lost provinces of Persia. He began by capturing 
Nahdwandjt following this up by the capture of Tabriz in 1013 H., and 
TrwAn in 1014 H., in which year he fought a groat battle, 60,000 Persians 
to 100,000 Turks, according to Anthoinc do Corvea, and won a most 
complete victory. After this the Turks never again rallied during 
* Abbas's lifetime, and were successfully driven from As^arbaijan, Georgia, 
Kdrdistan, Baghdad. Mansil and Diyarbakr, including Najaf, Karbala, 
and other places sacred by association with the remains of the Khalifah 
'Ali. Of the recovery of Hurmuz from the Portuguese, his alliance with 
the Emperor of Dehli, his relations with European powers, as told by 
the Shirleys, and his general chai^acter, particulars are all to be found 
at length in Malcolm. He is almost invariably esteemed by Persians as 
one of their very greatest kings, and to his long and successful reign are 
popularly ascribed nearly all the fine works that exist in that country. 
Ho enlarged its boundaries in every*' direction, and maintained all his 
acquisitions intact till ho died. “ He gave," says Hanway, “ a martial 
spirit to the people, polished their manners, and brought the governors 
of the Provinces, who were before in a great measure independent, into 
subjection." But his reign was marked by the most unhappy suspicion 
of his own children, and the most barbarous cimelties to them. He 
caused the eyes of the two youngest to bo put out, and the eldest to be 
murdered, a crime for which he repented in bitter tears, made the 
oxi^cutioner of' the eldest bring in the head of his own son by way of 
punishment, and finished by inviting all the Lords who had excited his 
jealousy against his son to a feast, where Jie mixed poison with their 
wifie, aijd watched them expire in his presence. Leaving out of the 
questions this treatment of his own family, there is no doubt he was on 
occasions cruel to a degree, not merely to enemies, but to his rebellious 
subjects. Allowances must at .the same time be made for the unsettled 
state of the kingdom and the customs of the country, which even to 
this day make the sovereign the director of all executions. Probably 
rebellion was rife, and sedition required stem examples. While affect- 
ing great piety and making pilgrimages, he dearly loved the bowl and 
made much love to the ladies. He hated the Turks, but was tolerant to 

* Muhammad III bin Mnr4.d, 1003 to 1012. 

t 40 miles of south of Hamadan. 
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Christians. In his own family ho seemed to have fits of absolute mad- 
ness, but he was substantially a good ruler to his codntiy. He made 
several wars, but he finally established a tranquillity unknown for cen- 
turies, and as Chardin observes, “ When this great Prince ceased tq live 
Persia ceased to prosper.** 

He died on the 23rd Jamada-1-dla, 1037 H. in his favourite palace 
at Faiahabad in Mazandaran at the age of 70. He had been nominally 
mlor almost from his youth, and was sovereign of all Persia for 43 
years. 


’ SAFI. 

To the great ’Abbas succeeded a series of weak and debauched 
monarchs, who may bo briefly dismissed. Hitherto the Safwis had 
mainly been brought up as soldiers ; henceforward as a rule they were 
taken from the seclusion of the harem. Reared among women and 
eunuchs, they proved effeminate and incompetent, with no experience 
of government or capacity for war ; and, as was to bo expected, the 
power of Persia rapidly declined in their hands. For some years the 
nation lived on its reputation, but every season saw its decline, and 
almost every reign witnessed provinces lost, S&m Mirza, the son of 
the murdered Safi, succeede(^ his grandfather, as Sh4h Safi. Brought 
straight out of the haram at 17, “ where,** says Hanway, “ he had no con- 
versation except with eunuchs, was taught nothing save to read and 
write, and allowed no diversion other than shooting with a bow or riding 
in the garden on an ass,** his thirteen years of reign were a succession of 
barbarous cruelties. He begaji by ordering the eyes of his brother to 
be cut out, his blind uncles to be cast from a rock, the leading minj/s- 
ters to be either blinded or executed, and a batch of ladies of the haram 
to be buried alive. Some authors include among these his mother, and 
Tavernier says, “when in his cups he stabbed his favourite ^ueen.** 
Finally he ordered an iron to be run across the eyes of his own son, 
*Abbas, an order which the eunuch humanely carried out with a cold 
instead of a hot one. Imam Quli, the gepcral of his grandfather, the 
conqueror of Lar and of Hurmuz, was among his subsequent victims. 
Once more the Uzbaks invaded Khurasan, and Qandahar was lost. The 
Turks under Murid,* returned to Azarbaijan, and recaptured Baghdad^ 
1044 H. But even a bad king cannot at onCe ruin a disciplined army, 
and less mischief was done than might have been expected. Safi*s 
object appeared to be to destroy his aristociucy, by whom he was even 

* Murad IV biu Abmad, 1032 to 1049 H. 
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more dospieed than dreaded. Not a little of his craeltj was due 
to eowardice. 'Abandoned to sensuality, he trusted his affairs to 
ministers, whom he was equally ready to destroy the moment his suspi- 
oions were aroused. Yet in spite of all this, so great bad been the power 
of his predecessor, that he reigned, with the above noted exceptions, 
almost in peace. He died 12 i^afar 1051 H. at K&sh&n, and was buried 
at Qum. 


*AbbXs tite Second 1052 — 1077 H. 

The second *Abbas was not ten years old when he succeeded his 
father,* and for some years was of course entirely in the hands of 
ministers. These wore I’eputed as exceedingly religious and austere, and 
desirous of reforming the Coui*t and the nation. Wine was prohibited, 
drunkards wore removed from office, and female dancers proclaimed. At 
the Capital, says the Zubdatu-t-Tawarikh, men feared to listen to any- 
thing but prayers. The result of this abolition of cakes and ale was to 
ultimately drive the boy king to the other extreme. As soon as he was 
old enough to get free of the restraint, he indulged in drunken orgies 
with any one who would drink with him,pand his constant low amours 
i^esulted in disease which killed him fft 34. Phillip drunk was cruel, 
capricious, and unjust, but Phillip sober jseems to have ruled fairly 
well. If severe to the rich, ho was Ijjnient to the poor. The lives and 
property of the people wore safe. , The religious enjoyed a liberal 
moEbsure of tolerance. The army was successful, and the country at 
lai'ge know him for a just and even a generous king. Qandahar he 
recovered in person before ho was 16. (1058 H.) Peace was established 

with Turkey that lasted during his reign. The Uzbak chief Nadir 
M\ib&mniad,t 'who had been driven to fly from Balkh, he entertained 
sumptuously for over two years (1052-— 1055 H.), and successfully assist- 
ed with ti\)op8 against the forces of Shdh Jahan, the Emperor of Dehli ; 
and agaip when Nadir had in 1060 H. to flee from his Bon,:{ *Abdu-l-*Aziz, 
he found him first an asylum, and subsequently a grave. Finally ho died, 
a somewhat misemble death, in his palace at a village called Khusruabad 
near Damaghan in 1077 H. 


* Born 18th Jamadn-l-akbir 1043. Asconded the throne 20th $afar 1052 H* 
t IV, Nadir Md. 1050—1057. . 
t V, *Abdu-l-*Aziz 1057—1091. 

VI, SabhAn Quli 1091—1114. 

VTI, 'Ubaidu-llah 1114—1117. 

Vlll *Abdu-l-Fai? 1117—1160. 
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SulaimXn the First 1077 — 1106 H. 

The eldest son of 'Abbfis II. was another Safi, at his father’s 
death about twenty years of age. .Some attempt was made to set him 
aside ill favour of ft younger brother, but the proposal fwas defeated 
by a faithful eunuch, and he ascended the throne in 1077 H. under the 
title of Sulairaan Shah. Physically exceptionallj strong, ho seems to 
have been morally exceptionally weak. Unwarliko to cowardice, dis- 
solute, dividing his time betvreen the pleasures of the table and the 
pleasures of tlio harem, where, at one period, he remained immersed 
several years at a stretch, leaving his country to govern itself, — and his 
country seems to have done as well without as with him. The favourite 
of the time was almost absolute, though he occasionally risked having 
perforce to get drunk with his master, who objected to too virtuous a 
minister. His court was as splendid as any of his predecessors ; 
strangers were encouraged and protected, and many Eui’opcnns resort- 
ed tliei'e. We find the East India Company’s Agent sending for chests 
of sack, claret and Rhenish as the surest way to secure the favour of 
the king. The Ui^baks, however, renewed their annual invasion of 
Khurasan. The Qipcha*^ Tatars harried the shores of the Cfispiau ; 
and the Dutch seized the island of Kishmah in the Persian Gulf. All 
this Sulaiman is described as bearing most meekly, and to have been 
ever ready to turn the other, cheek to the smitcr. 

There is but little else to tell/ Like liis predecessors, lie extended 
his hospitality to the house of Ashtrakhan, and when, in 1091 H., ’Abdii- 
l-*Aziz, the Daniel Lambert of his time, with 300 pilgHms passed 
through to Mekka, he was treated with regal honours. Sulaiman died, 
worn out with his excesses in 1106 H. in the 49th years of his ago and 
the 29th of his reign. *■ 

Shah Husain, HOG— 1135 H. 

With the accession of Shah Husain the progress of Persia down- 
hill became still more rapid. Equally as weak and iudolefit as his 
Either, his weakness was united to bigotry that proved worse for his 
country than the vices of his predecessors. Chosen by corrupt eunuchs 
and fanatical mullas on account of this very character, they were able to 
misgovern Persia in his name. None but creatures of these men were 
appointed to high stations, displacing the old nobles. Religious perse- 
cution became the rule. “ Merit,” says Han way, ** became an empty 
sound, all offices and dignities were given to those who paid the highest 
price, money decided everything, • * The troops discouraged by ill 
discipline and worse pay, served with reluctance. Robbers infested the 
highway, and interrupted commerce. * * Justice was sold in the very 
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capital of the Empire." * The colleges became a sanctuary for mur- 
derers. What spirit remained in the nation became rapidly broken. 
For some twenty years of his reign matters went on getting steadily 
worse, but showing little sign of the coming storm that was to wreck 
Persia and break up the Safwi dynasty for good. 

It is unnecessary to enter here upon the history of those Afghan 
tribes whose country is the mountainous tract between Kliurasan and 
the Indus. Never a homogenous nation, and never able to form any- 
thing worthy the name of a national government, they were then, as 
now, ruled by chiefs the most determined opponents of all foreign rule, 
and to a man, bom with the strong desire for a wild personal freedom, 
which qualities, united to great bravery 'and physical power, made them 
turbulent and dangerous subjects, and, on occasion, formidable foes. 
Nor is it needful to go over details of the story that made them, tem- 
porarily at least, masters of Persia, — ^a story that with all the elements 
of romance, has been often, and so effectively, told by Hanway, Malcolm, 
Malleson, and others. The tribes had for long been growing more 
powerful, and were at the time driven to extreme discontent. The most 
prominent place among them had come to be taken by the Ghiljis 
or Gkilzais, who, with the Abdalis of Hirilt, became subjects of Persia 
when 'Abbas I. took Qandahar. The Ghilji discontent had almost 
reached the stage of revolt. 

The ablest general of Persia at the time was a Georgian, named 
Gurgiu Khdn. Bom a Christian, he had turned Muhammadan, and 
became famous for his skill and his severity. He was therefore sent, 
with 20,000 men, as governor of Qandahar. Foremost among the 
Ghiljis was a chief named Mir Wis,* a man of superior intelligence, 
good manners, eminently diplomatic, rich, generous and influential. On 
this man Gurgin Khan promptly fixed a quarrel, and sent him a 
jirisoncr to Persia — probably the most stupid thing he could have done. 
The story of Mir Wis will repay reading at length in Hanway or 
Malleson* In place of prisoner, ho became the confidential adviser of 
Shah Husain, returned to Qandah&r via Mekka with full powers from 
the Persian King and with the additional religious influence attaching 
to a Haji, raised a revolt, slew tGurgin Khan and all belonging to him 
in the true Afghan fashion, declared himself independent, and became 
the first king of Qandahar. There he reigned eight years, defeating 
three Persian armies sent against him, in 1122, 1125 and 1126 H. and. 
died in 1127 H. He left two sons. Mabmdd, the elder, being considered 
too young, the government devolved upon Mir 'Abdu-llah, the brother of 
Mir Wis, a man so timid that he could never enjoy Af^^an confidence, 

* [Spelled Mser Vai4 by Muloulm and the Peraiau translation, VoL I, 

p. 201. JSd. 
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and when in 1130 H. Mahmud slew him with hiS own hand, the latter was 
at once hailed as king. The failure of the Pei’sians to hold their own 
in other directions encouraged MalbOnud to attack them, and in 1 133 H. 
he invaded Persia by way of Eirmdn, which immediately submitted. 
He was, however, shortly after met and driven back by the Persian 
general, Lutf *Ali Khan. The following year this very general was dis- 
missed, a signal for his army to disperse, ’while another brother Path 
'Ali Khan the prime minister, was deposed and blinded, by which or- 
ders of the wretched court of T§^ahan the Shah lost the best of his advi- 
sers. This brings us down to 1134 H. 

Serious troubles in other quarters have been referred to. In 
1132 H. tho Kurds had advanccTd to Hamadan, and committed robberies 
under tho very walls of Isfahan. The Uzbaks had carried terror all 
over the northern part of Khurasan. In Daghist/ni, on tho western 
side of tho Casjjian, the Lesgis were masters of Ganja and Shannikhi, and 
in 1134 H. were at the gates of Irwan. Hirat had revolted, and tho 
Abdali Afghans, under Asadu-llah Khan, entirely defeated 30,000 Pei*- 
siaiiB under Safi QuH Khan, and threatened Mashhad. The Arabs of 
Muscat were recovering* the islands in tho Persian Gulf. Even tho 
elements added to the general, misfortunes : Tabriz was destroyed by an 
earthquake, in which 80,000 perSbns are said to have perished, and 
astrologers held that an extraordinary dimness of tho atmosphere por- 
tended the destruction of Isfahap. The prophecy was not long unful- 
filled. Malimud renewed his attgmpt with a larger and better ap- 
pointed army, overran the whole of Southern Persia, taking city aftei* 
city, by Sistan, Kirman, Yazd, and finally defeated Shah Husain's 
army at Gulnabdd, 3 miles from Isfahan. The victoiy placed tho 
capital at his mercy, suburb after suburb fell, Farahabad, Julfd, 
’Abbasabdd, and Ben-I^fahan. Finally starved to tho direst stage 
Husain surrendered his capital, and marching through the streets in 
deep mourning, with his own hands placed his royal plume in tho turban 
of Ma^mdd, and in a somewhat dignified speech, wished him prosperity. 
The Ghilji king had become the Shah of Persia, and the ^fwi dynasty 
was practically at an end, 1135 H. (23rd October, 1722 A. D.) 

THE AFGHANS IN PERSIA. 

Mahmud 1135—1137 H. 

The Afghan rule — it could hardly be called government — in Persia 
was short ; less than eight years, but they were eventful years, and for 
the country ruinous. Mahmfid, who in some respects just missed being 
a great man, showed at the commencement of his reign a certain amount 
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of fitatesmanship. He endeavoured at once to relieve the inhabitants 
of l|fah&n from famine, to establish confidence by continuing the best 
of the Persian officials in office, to induce settlers to come, to encourage 
foreigners, and to tolerate religion. Personally ugly alniost to deformity, 
he had great courage, strength, and energy, — qualities it may be said 
common to many savages. Anything like an attempt at civilized go- 
vernment, however, did not' last long. Prosperity spoiled him, his 
vapid successes developed ferocity, and finally, apprehension for his 
safety, combined with great physical suffering, developed all his savage 
instincts, and converted him into an insane and cruel monster. 

Shdh Husain had recognised as his heir his son Tahmasp, who 
during the reign of Isfahan liad fled to Qazwin, where he collected a 
force took the title of Shah Tahmdsp II. and all through the reign 
of Mahmud and Ashraf made weak and ineffectual efforts to get 
hack the throne. Another figure here appears on the scene — Peter 
fihe Great, the Russian Czar, who now took advantage of Ihe confusion 
in Persia, to extend his commerce," a euphemism for extending his 
dominions, on the western shores of the Caspian. Adopting the same 
formula which his successors have since followe^l with such good effect, 
he called on Mal.imud to redress certain wrongs his subjects were alleged 
to have entertained at the hands of border tribes, and on Mahmfid plead- 
ing his inability, issued a proclamation declaring “ he had.no ambitious 
designs of extending his territories," arrived on the coast of Daghist&n, 
and as a commencement annexed Darband, and part of the province of 
ShirwAn 1135 H. (1722 A. D.) The Turks followed suit and advanced 
f.o Hamadau with an army, and all through the Afghan occupation it 
may be said the Courts of Constantinople and St. Petersburg cherished 
designs against Persia, which it was mainly jealousy of one another 
preyented theircxccuting. The Russians seized Baku, and part at least of 
Gilan, while their minister concluded a treaty with the exile Xahmasp II., 
ill 1135 H.,* which was to establish him on the throne in return for 
the ■cession of the provinces of DaghistAn, ShirwAn, GilAn, MAzandaran 
and AstarAbAd, that is, a large part of Persia with the entire territory 
adjoining the Caspian. KurdistAn had acknowledged the Turks, who 
were practical masters of IrwAn^ Khuwi,t NakhjiwAn, MarAjj^ah, almost 
the whole of Armenia, and a large part of AsarbaijAn. After a most 
obstinate battle, lasting four days, Tabriz had surrendered 1137 

the city of Ganjah the same year, In 1138 H. a partition treaty 
was actually concluded between the Russian and the Turk, but this 
and the subsequent events belong properly to the reign of Ashraf. 

* 23rd September, 1723 A.D. f Near Tabriz. [Spelled Khooe by Maloothn, and 
in the Poraian Translation, vol. II, p. 9. Ed.] t 3rd August, 1726 A, P. 
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To foreign invasions were added still gi'eater domestic difficulties. 
The inhabitants of Qazwin, Khwjlusdr, and other cities iWolted 1136 H. 
Qazwin, however, with Kdshdu, and* Qum surrended to Ma^mdd’s Genc- 
ml, though he was less successful in Sijistdn. Fi*om several quarters at 
once the Afgh&ns were dnven in on Isfahdn, and Ma^mdd became ap- 
prehensive even of the capital. Once alai*med, ho adopted a charac- 
teristic Afghan policy. He invited to a feast about 300 of the principal 
Persian Ministers and Lords, and massacred every one. To prevent 
the sons ever revenging their fathers, the next day ho slow the male 
children of the nobles to tho extent of 200. He dined 3000 of Shah 
llusaiu’s old guards in the palace square, and not one was permitted to 
leave that dinner alive. Ho depopulated tho city by an order to put to 
death every pensioner who had served tho former government, and 
gave over Isfahan to general murder and plunder. To ro-poople tho 
unfortunate capital ho invited Kurdish tribes, and ho mised now 
levies from Qandahar. With these he captured Gulpaig&n, Kliwausdr, 
Kdshdn, and certain cities of *Irdq, and in Fdrs his general Zabardast 
Klidn took Shirdz by assult 1137 H.* Then he fell into a bad way again. 
His cousin Ashraf, whose •father ho had stabbed, deserted him, and his 
general Amduu-lldh was discontented. He lost confidence in his army, 
and his mind became altogether ufthingod. He performed “ TapassUf* 
a most severe penance, includ^ing fourteen days fast in a dark vault, and 
while in this state, hearing that Sq,fi Mirzd, a son of Sbdh Husain had 
fled, he issued an order for tho massacre of all the reigning family. 

Thirty-nino princes wore said to have then perished, tho two 
youngest being accidentally saved by being held in Sh&h Husain’s own 
arms. Han way says the number was nearly 100, for among all tho 
voluptuaries who ever sat on* the Persian throne, probably none wore 
more extravagant than Shah Husain. Commissioners were constantly 
engaged in recruiting for his harem. Hanway tells a great story of the 
“ year of virgins,” and insists that as many as thirty cradles in a single 
month were required in the seraglio. To kill off the chil4i;cn of a 
king, with the exception of one or two reserved for succession, was al- 
most the rule, so that in the case of so eminent a sire as Sh&h Husain, 
a wholesale massacre is easily intelligible. • 

The close of Mahmud’s career brought with it a terrible Nemesis ; 
in addition to disease, he finally developed outrageous insanity, and 
died, some say finally smothered, a raging maniac, under excruciating 
tortures of mind and body. 


* 13th April, 1724, 
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Ashbap, 1137—1142 H. 

Ashraf who succeeded his cousin (22nd April 1725), joined, according 
to Hanway the valour of Mahmtid to the moderation and cunning of 
Mir Wis.** His first measures, however, were hardly less cruel than those 
of the former, and sadly wanting in the diplomacy of the latter. His first 
order was for Mahmud's head, and his next to put to death the nobles 
and commanders who had served, and in many oases well served, his 
cousin. With Afghan cunning he invited Tahmasp IT. to come to Isfahan 
as a friend, but that prince had sufficient acuteness to wait till he could 
come with an army, and Ashraf had for the time being to be content 
with putting to death X^^l^niAsp’s correspondents. 

The Turks had now got far ahead of the Russians in their partition 
of Persia, and in 1138 H. (1726 A. D.), marched a largo army to the 
capital. Ashraf, however, between diplomacy and generalship, com^ 
pletoly outmanoeuvred and defeated them, with the loss of 12,000 men, 
the Turks having to retire to Karmdnsh&h, and finally to Baghdad. 
Eventually, as his object was to make peace with so powerful an enemy 
as soon as possible, he concluded a treaty, ceding Kfirdistan, E^huzistan, 
part of Azarbaij4n, Sultdniyah, Tihran, and certain cities of ’Irdq, in 
return for which the Turks were t6 recognize him as sovereign. This 
gave him time to turn his attention to, other dangers. A brother of 
Mahmud’s held Qandahdr. Mdlik Mahmtid, the governor of Sijistin, 
proclaimed himself independent. iThe Abdali Afghans were still in 
possession of Hir^t. But by comparison these were minor evils ; before 
long he had to face a still more formidable enemy, — a soldier of fortune, 
at first a mere obscure peasant, a Turkman by birth, a robber by pro- 
fession, but who was destined to make himself a world wide reputation 
as a conqueror. This was Nddir Quit, then in the service of 
The latter had fixed his court at Faratiabad in Mazandardn, where he 
was supported by the Qajdrs of Astardbad. Nddir, already well known 
as an isregular leader of fame, joined him in 1139 H. (1727 A. D.) with 
5000 men. So did Fath 'All Khan Qdjdr with 3000. This deter- 
mined Tahmdsp to act on the defensive, and he appointed Nadir to the 
sole command. Nadir at once disposed of a possible rival in Fat]|^ 'Ali 
Khan, reduced Mashhad and Hirdt, and the first season compelled 
l^urdsdn to acknowledge Tahmdsp. 

Ashraf had just succeeded in taking Yazd, and as soon as Nddir, 
now christened Talimdsp Quli ]^an, took the field, advanced boldly to 
meet him. The armies met at Dama^dn 1141 H. (1729), and the 
Afghdns were defeated. The Ghilji, however, was by no means inclined 
to give up the game, and prepared to defend the capital. His entrench- 
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meiits were strong, and were well defended, but again the Af|^&na were 
driven back, with the loss of 4000 men. Ashraf had* now to abandon 
l 9 fah&n. He revenged himself by slaying the old ex- King Shah 
Husain,, and fell bq^ck on Shirdz ll4l H. (1729). Here Nadir fast 
followed him, and again, near the ancient Pcrsepolis, the Afghans wore 
beaten,* 1142 H., and diiven in confusion into Shiraz. Ashraf escaped 
by way of Sijistan, whore he was finally murdered by a Biliich chief, 
who sent his head to X^hmasp. Thus ended the Ghilji rule, a period of 
savage terror, that had brought grievous ruin on Persia, and had probably 
cost a million of lives, and the desolation of many of the finest pro- 
vinces. Probably few of the Afghans, who were a small array of 
foreigners in the midst of enemies, ever got back. Many were killed, 
others sold into slavery. The fate of a few is described at length in 
Malcolm. 


Tahmasp the Second. Nominally Restored. 1142 — 1145 H. 

The destruction of the Afghans had not, however, the effect of 
restoring the lino of the Safwis. Although Tahmasp appears as a 
nominal king, it was merely as a puppet of Nadir's. Always jealous, 
Tahmasp once ventured to proclaim the general for disobedience. This 
dated the annihilation of any littlb power ho ever enjoyed. Nadir at 
once marched to Court, and. dictated what terms he chose. Tahm&sp 
was treated respectfully, but given .to understand he was not to do more 
than play at being king. In 1143 vH. (1730) Khurdsan, Muzandardn^ 
Sijistan and Kir man, four of the finest provinces, were formally made 
over to Nadir as a reward for delivering his country, and he was re- 
quested to assume the title of Sultan. He accepted all but the title, 
though he ordered coin to be struck in his own namo. 

As soon as his troops had rested from thrashing the Afghans, 
Nadir turned his attention to the Turks. He encountered and defeated 
the Turkish force under two Pashas at Hamadau, made himself master 
of the cities of Tabriz, Ardibil, and was preparing to besiege# Irwan, 
the Armenian capital, when he had to return to put down an Afghdn 
rebellion in Khurasdn 1144 H. (1731). This he summarily did, reduced 
the fortresses of Farah and Hirat, celebrating his victory in a splendid 
feast, for which the heads of 300 Afghans furnished the decorations. 

While Nadir was engaged in this practical buisness, the weak 
Tahmasp was persuaded into trying a little fighting against the Turks 
on his own account. He had just sent to Mabmfid I. who had 
succeeded A^nutd Ill.f in Constantinople a “ sweet-scented letter of 

* 15th July, 1730 A. D. 
t Mol^^d I, bin 1143—1167 H. 
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congratulation,” and thdn by way of commentary marched to besiege 
frwan, engaged the Turkish army, by which he was thoroughly beaten, 
and marched home again. Nadir now came to the natural conclusion 
that the time had come to put a stop to Tahmasp’s.playing at king. So 
he proceeded to Isfahan, deposed him in 1145 H.,* and deputed him to 
Khurasan, with “ a sufficient number of ladies, and every other comfort 
deemed necessary to pleasurable existence.” 

He also wrote a letter to the Turks, short, and much to the point, 
though perhaps not so ” sweet-scented.” “ Restore the Princes of 
Persia or prepare for war.” At the same time he concluded a peace 
with Russia, stipulating that that power should abandon all the conquests 
it had made on the shores of the Caspian, and, with a vigour that might 
well serve as an example to more modern treaty-makers, ho “ dispatch- 
ed officers to see that there was no delay in executing their clause of 
the treaty.” 


*Abbas tub Third, a nominal King, 1145 — 1149 H. 

Still Nadir did not think the time ripe for seizing the actual crown 
of Persia, and therefore put up a second pjuppet, not so likely to play at 
war, in the shape of Tahmasp's baby, 8 months old, under the title of 
* Abbas III. ; in whose name money was^ coined, and who sat upon 
the throne for some three years, when the baby conveniently died of 
some approved infantile complaint. • Meanwhile Nadir marched a large 
army to Baghdad, and again attacked the Turks, under Tdpal ’Ugman, 
The action was one of the most bloody over fought between Turks and 
Persians. Nadir had two horses shot under him, and both sides suffered 
severely, but the fight resulted in a victory for the former, 1146 H.f 
A defeat like* this only served to bring put the genius of Nadir. Within 
three months he had rallied and strengthened his army, to such an ex- 
tent that he was able to re-engage and defeat the Turks, who were utterly 
routedv^ The hero Tupal 'Usman — a long account of whom is to bo found 
in Hanway — ^was killed, and Nadir invested Ba^^dad. The Pasha 
there concluded a treaty which the Court of Constantinople refused to 
ratify, and a general named «*Abdu-llah, with a still larger army, put at 
110,000 men, marched against the Persians, Nadir meanwhile occupying 
Armenia and Georgia. The Turkish general, confident in his superior 
numbers, left his entrenchments, and engaged the Persians. Led by 
N4dir in person, the latter proved irresistible. 'Abdu-llah Kaupraulif was 

* 2eth August, 1732. 

t l7th July, 1733 A. D. 

X The Pach& of Cairo, Hanway calls him. 
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killed and seeing his head fixed on a lance, the Turks fled. Tiflis, 
Ganja, Kars, and Irw4n, all submitted to N^dir, and the Ottoman 
Coui't was glad to conclude a peace on the lines whilom proposed by the 
Bai^did Pasha. 


Nadir ShXh. 1149—1160 H. 

On the eve of this victory was brought nows of the death of the 
baby king, and now Nadir thought the time had come for the actual 
assumption of the crown. On the great festival of Nauroz, on the plains 
of Chowal Mugam, near Ardibil, ho assembled the principal nobles and 
officers to choose a king. “ Choose,” said he, “ one of the princes of 
the blood, or some other you 'know to bo grqat and victorious. It is 
enough for me that I have restored the glory of the throne and have 
delivered my country from Afghans, Turks and Russians.” But the 
unanimous request, repeated every day for a month, was that Nadir 
would accept the crown himself. At last he consented, on the condi- 
tions that the Shi’ah belief should be set aside, and the authority of the 
first four Khalffahs be once more acknowledged. ” Since the schism of 
Shi’ah has prevailed, this country has been in continual distraction, lot 
us all become Sunnis and it .will cease. But as every national religion 
should have a head, lot the holy Itnam Ja’far bo the head of ours.” The 
assembly finally consented tp the change and a royal mandate issued to 
proclaim it. The ceremony of th^ coronation took place in a splendid 
hall; Nadir seated on a throne •covered with jewels had the crown 
placed on his head, at, says the chronicler, 20 minutes past eight on the 
morning of the 26th FebruaiT^ 1736 (1149 H.) .* Coins were immediate- 
ly struck in his name, bearing the inscription : 

” Sikk4 bar zar kard nam-i-saltanat ra dar jahan 
Nadir-i-Iran zamin^o Khusraw-i-giti sitan,” 

e., ** the impression stamped on this coin proclaims throughout the 
world the sovereignty of Nadir of the land of Persia, the horo^who 
subdued the earth.”t The chronogram on the reverse, ” A1 Khairu 
fi ma waqa’ ”, forms the date of his accession, 1149 H.,* and reads : ” That 

* [This should bo 1148 H. The chronogram on tho reverse of these coins forms 
the date 1148, which date is also given in hgares. The obverse has the date 1140 
in figures. Tho latter year commenced only on tho Ist May 1736. The discrepancy 
ill the dates is explained by Marsden {Numismata Orientalia^ p. 473) by the supposi- 
tion that the date on the obverse is that of the actual issue of the coin, while the 
date on the reverse is that of the accession. The date has been corrected in the list 
of coins, No. XXXV, Ed.] 

t [The couplet rather moans : “ Nidir (or tho Wonder) of the land of Persia 
and tho hero that subdued the earth has stamped the impression upon this coin for 
the sake of the fame of his sovereignty throughout tho world.’’ Ed.] 
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ivbich has happened is the best.” By the reversal of a letter ” la ” 
for “ al ” the wags made the translation read, “ That which has 
happened is not the best.** 

It is not intended to follow the subsequent c9.reor of Nddi% Sh&h, 
his invasion of India, his reign in Persia, and his tragic end. Whatever 
may be charged against his character, he certainly restored the throne 
of Persia to its former gloty, and with all his failings, in many ways 
proved himself a great king. The feeble Husain had brought the 
kingdom to its lowest ebb, it had in fact almost ceased to be a king- 
dom at all. Nadir did all that on the plains of Chowal Mugam he took 
credit for doing. He drove out the Afghan^ the Turk, and the Russian. 
He did more. He converted some of the most dangerous of his coun- 
try’s foes into its best defenders. Ho subdued the BukhtiyAris. daring 
tribes who occupied the rugged mountains of Lar, between I^fah^n 
and Shustar, who had opposed the advance of Alexander, routed the 
armies of Rome, and given constant trouble for generations ; and he 
made them into efficient soldiers, who did great service in his subse- 
quent campaigns. He took Qandahar, though it cost him a siege of a 
year and a half, and conquered Kabul. At the latter place he left a 
contingent of his Qazalbashis, where theii; descendants still occupy a 
quarter. He consolidated his empire, mnd then, as former rulers of his 
race had done, cast his eyes towards India, and in its invasion thought 
ho saw the restoration to Persia of its ancient splendours and its ancient 
fame. We are accustomed to take thp account of his invasion of India 
from the Indian historian*s point of view. Judged dispassionately, his 
conduct generally appears to advantage. He was even generous to the 
conquered Mughal Emperor. Up to the period of his return from 
India, his countrymen at least might be proud of him. “ Whether,” as 
as Malcolm sayS, “ wo consider the noble and patiiotic object which first 
stimulated his ambition, the valour and ability he displayed, the com- 
parative moderation with which he used success, or the glorious deeds 
he Had dope^ he is entitled to great, if not unqualified, admiration.*’ 

The last five years of his life, so fearfully clouded with suspicion 
and cruelty, are perhaps not quite the measure of the man. There is 
no doubt that his order, given in a moment of rage, to put out the eyes 
of his son Raz& Quli, preyed ever after on his mind. It must not be 
forgotten that this son had, during Nadir’s absence, tried to usurp the 
throne, had made an organised attempt to take his father’s life, and 
when Nddir in the most generous terms* had offered him pardon, 
if ho would confess his fault, and invited him to wait till in the 
natural course of things he must succeed to the throne, the fierce 
* See Hanway’e contemporary story. 
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youth had, in the most insulting language, gldried in his attempt to rid 
the world of a tyrant. The act, however, not only “ put out the eyes of 
Persia,” but seems to have changed the nature of Nddir ; and even 
partial* historians describe the last years of his reign as exceeding in 
barbarity all that has been recorded of the most bloody tyrants. His 
attack on the religion of the people, if his attempt to diminish the 
power and wealth of the priests can be so called, was almost as fatally 
impolitic as his cruelties. His proceedings produced something like 
rebellion, and the spirit of insurrection changed Nadir’s violence to 
fury. Towards the last he was maddened to desperation, and in 1160 H. 
he was finally assassinated by a committee of four principal officers of 
his court, including representatives of liis own tribe and his own 
guards. Nevertheless his assassination was the death-blow of the 
mighty empire he had created, and disastrous anarchy almost imme- 
diately followed. 

The death of Nadir saw the immediate rise of a powerful Afghan 
empire. Few among his retainers wore braver, more loyal or devoted 
than Ahmad KhAn, the Abdali Chief, none more ready to revenge his 
death. But within a few months Ahmad liad founded a dynasty of his 
own, had changed the name of himself and his tribe, and become 
Ahmad Shah Duri Durani, a tiame also destined to carry terror to 
India. Three or four years^saw the province of I^urdsan severed and 
converted into a separate principality. Mazandaran and Gilan before 
long were seized by the chief pf the Qa jars, the governor of Azar- 
baij^n declaired his independence, and almost half a century passed 
before Persia became a power again. 


. THE PUPPET KINGS. 

The ^fwi dynasty, founded by rulers of the calibre of Shah Isma’il, 
and the great ’Abbds, than whom Persia had seen no greatewsince tho 
days of the famous Sassanian, Naushirwan, practically ended with the 
capture of Iffah&n by the Afghans, after a life extending over nearly 
two and a quarter centuries. The descendants who were re-established 
by Nidir, as already noticed, were the merest puppets in his hands, and 
with his formal proclamations as Shah, the dynasty dropped into 
oblivion. The puppet Tahmdsp II. was ^murdered by Raza QuK who 
had himself married a daughter of Shah Husain, and Baza’s son 
Sh&h RuUi was therefore descended from the ^afwis on the mother’s 
side. After the brief reign of Nadir’s nephew, ’Adil Shdh, and 
his brother, Ibrahim, both of whom had been slain, Shah Bukh was in 
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1162 H. (1740) raised to the throne. He was young, handsome, ami- 
able, and popular, but his career was blasted by another chief, who also 
through the female line was a descendant of the Safwis, one Sayyid 
Muhammad, who seized Shah Bukh, and before the latter could assemble 
his troops, blinded him, and proclaimed himself king with the title of 
Sulaimdn II. The same year saw this Sulaim&n put io death by 
a general of Shdh Rukh’s, and the blind prince brought from the prison 
to the throne again. For awhile the unfortunate Shah Bul^ bore the 
title of prince, enjoyed the revenues of Mashhad, and the influence of 
Ahmad Shah Durani was sufficient to convert l^urasan into a separate 
province for him and to guarantee its integrity. But its chiefs re- 
tained almost complete, independence, 'and only acknowledged Shdh 
Bukh as their nominal suzerain. 

Still another puppet of the §afwi family was set up by the chief of 
the Bakhtiydri and Zand tribes, a nephew of Shah Husain, with the 
empty title of Ismd’il III. ; but he was purely nominal under the Wakil 
Karim Khan. 

The whole of the doings of these petty rulers belong to an entirely 
subsequent chapter of history. «. 


The inscriptions on the coins figured are in many cases somewhat 
elaborate. Shah IsmaTl describes hipself as Abd-l-Muzaffar, Baha- 
dur Khdn, as-^fwi, as-Sultdn, al-’Adil, al-Kamil, al-Hadi, al-Wdli,** the 
father of the victorious^ the just and perfect Sultdny the guide, the governor, 
Muliammad calls himself “ Badsh&h al-Husaini, as-Safwi.*’ Sulaiman says 
ho is “ Banda Shah-i-Walaydt,” the slave of *AU, while Husain is 
‘‘ Kalb-i-A'stan-i-’Ali,” a dog of the threshold of 'AIL The baby king is 
“’Abbas salis, sdni Sahib Qirdn, Zil-i-haqq”, the third 'Ahhds, a 
second Muhammad,* the shadow of Qod." • 

Coins Nos. 31, 32 and 33 are struck in the name of the Imam ’Ali 
Mdsd Razd, the first apparently at (?) Azindran, or some similarly 
named place in Khurdsdn, the others in Mashhad ; all probably 
during the nominal reign of Shdh Tahmdsp II. Others, not des- 
cribed, are wanting dates or ^ mints, some having neither. One is in 
the name of ’Ali ^ Another has 

^l^a^ Others have the Shi’ah confession 

of faith on both sides. . 

* [Bather : * a second Timur,’ who first assamed that attribnto. Before this 
*Abbds, the Emperor Shah Jahin of Dehli had similarly called himself, on his coins, 

‘ the second fid^iib Qirdn.* Ed.] 
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Nos. 44, 45, and 46, are of Path *Ali Shdh Qajar,* and do not 
belong to the series ; and No. 48 is (to me at least) a doubtful coin* 
It appears to be of Tahmdsp II., struck at Hav^izah. 

I have again to idxpress thanks to the many friends who have sent 
me their coins to examine. In this case more especially to Mr. Rodgers 
of Amritsar, and to Mr. Furdoojee of Bombay. The latter gentleman’s 
collection is especially rich in Safwi, and many of his coins figure in this 
series. 


GENEALOGY OP THE SAP WI .DYNASTY. 

According to the Zubdatu-t-Tawarikh of Muhammad Kamal, the 
descent of Shah Ism4’il was through the -following lino, from Mdsa 
Qasim, the seventh Imam: — Abu-l-Qasim Hamzah — Sayyid Abd-l-Qasim 
— Sayyid Muhammad of Arabia — Piruz Shah Zarin Kulah — Aliwaz 
al-!^as — Muhammad al-Hafiz — Rdshid — Shaikh Salahu-d-din — Shaikh 
Qutbu-d-dm — Shaikh Saljlh — Jabril — Shaikh Safiu-d-din Ishaq — Sadru- 
d-din — Khwaja ’Ali — Shaikh Ibrahim — Shaikh Junaid — married sister 
of TJzan Hasan, of the Aq Kuyunl?^. 

Suh.dii Gaidar m. Martha, daughter of Uzan Basan by tho Oiristian Lady 
[__ Despma, dan ghtor of Calo Johaunes, Emperor of Trobizoud. 


I I • I 

Sahdn *Ali(a) Ibrdhim(d) I. Shdh Tsma*£l 

B. 891- I 8. 908— D. 930 H. 


IT. Tahmasp I. 

1 1 , 
Sdm(c) Bahrdm 

IlkaB(d) 5 daughters. 

B. 020 1 S. 930— D. 984 H, 


ly. Muhammad 

III. ISMA’ID II. 

1 1 • 

Haidar others 

S.985— D. 996 

S. 984— D. 985 


^amzah(e) iBmd’il V. ’Abbas I. daughter m. Islidq- KTii ln. 

B. 967 I S. 994 D. 1037 ^ 


(fl) Proclaimed successor but seized and imprisoned by Ya’qdb and subse- 
quently slain at Ardibil. • 

(6) Fled to Gildn whore he died. 

(c) Rebelled in Khurdsdn. took Hirdt 941 H. Afterwards fled across the 
Oxns. 

(d) Rebelled 946 H. Fled to Turkey and them to Kurdistan, but was delivered 
over to Tahmdsp and killed. 

(<^) Assassiiiated 994 H. 

* By Markham and others this is iiicoiTcctly written Kiijar, 

1 
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V. ’AbbIs I. 

^ B. 9 G7 I S. 994 D. 1073 

l§4afi(/) Ta'Hma8p(^) " Ra?4(fe) Ajn4nu*llah(;). 

VT. Sam (Shdh Safi) Fdtimah(ijr. , ‘ 

B. 1020 S. 1037 D. 1052 


Vn. ’Abbas II. 

B. 1043 S.,1052 D. 1077 


VIlI^SuLAiMAN HaTnzah(7£). 

B. 1057 S. 1077 D. 1106 


IX. Husain Dau^fbter m. Mirza Daud, chief pricflfc of Mashhad. Baughtor m. ? 
S. 1106 A. 1136 D. 1141 


XTI. Tahmahp 11.(2) Daughter m. Bazd Qnlf eon of Nadir. 
XIII. ’AbbXs I]I.(w) XVIII. Shaii Briai(o). 


XVTT. SULAIMAN 11. (w) 
XIX. ISMd’fL lll.(l>) 


Mir Wffl 

I 

X. Mahmud 
S. 1134 


A Ghilji Chief. 


D. 1137 II. 


Mir *A'ndu-llHh(<3f). 

XI. Ashkaf. 

S. 1137 killed 1142 II. 


(/) Stabhod at the instigation of his father by Bob Bud Khan. 

(;/) Died before Safi was murdered, 
r (/i) Blinded bj order of his father and perished miserably. 

(1) 'Killed by her father to spite his grandfather ’Abbds. 

(j) Blinded by order of his father. 

(k) An attempt, made to put this prince on the throne, defeated by a ennnoh. 

(2) Fled from Isfahan 1135 6. Nominal king in Fara^dbud 1189. Nominal 
under Nadir 1141. Put to death by Hazd Qnlf. 

(m) Nominal at eight months old under Nadir 1145. Died 1148 H. 

(n) Mirzd Sayyid Muhammad. Proclaimed himself king 1164. Put to death 
by Yusaf ’AH 1164. 

(o) Bom 1147, succeeded 1162. Blinded by Mirzd Sayyid Md. 1163. Nominal- 
ly restored 1164. Independent in Khurdsdn 1165. Died 1210 H. 

(p) Born 1155. Nominal under Karim ^dn 1164. Died 1173 H. 

(g) Slain by Mahmud. 
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XIV. SIdU ShXh (KSdir QnU) 

B. 1100 B. 1149 Murdered 11^ II* 


Tribe of Afahar or Aiiaharf 
Imdm Quit. 

I 


Ibrahim Qali. 


Razd Qali m. danghter of Shah Qasain. XV.>’Adil Shah (’Ali Qnli). 

I S. IICO Blinded by XVI, 1162 killed 1162 

SUAH RuKH I 

XVI. iBRAiifM(r). 

S. 11G2 killed 1162. 


CONTEMPOKABY RulKRS. 


A. 11. 

A.D. 

Safwfa of Persia. 

Czbaka in Transoxanin 
Ac. 

’ Dsmdnli Snl.tdns of 
Turkey. 

886 

1481 


SuAiBANi Dynasty,,.. 

Bdyazid 11. binMuhd. 

906 

1600 

••• 

Mnhd. Shaibdni 

908 

1502 

Ismd'il 1. 

.*• 


916 

1610 

• •• 

Kochkdnji 

• 

918 

1512 



Salim I.binBdyazid. 

926 

1520 

• et 

• ta 

Sulaimdn I. bin Salim 

930 

1523 

Tahmdsp I, 

• •• 


937 

1630 

Abfi Sa’id 


940 

1533 

• t« 

’Ubaidn-llah 


946 

1539 


’Abdu-lUh 


947 

1640 

• it 

’Abdn-1 Latif 


959 

1551 

tie 

^anruz Ahmad 


963 

1555 

• •• 

Hr Mnliammad 1. ... 


968 

1560 

.** 

Iskoudar 


974 

1566 

• •t 

• • • 

Salim 11. bin Sulaiman 

982 

1574 

*•1 

... 

Murad III. bin Salim 

984 

1576 

Ismd’il II. 

... 


985 

1677 

Mabammad,bin Tahiqasp 

... 


991 

1683 

’AMu-lUh II. 


994 

1586 

’Abbas I, bin Mul^mmad 

... 

• 

1003 

1595 

... 

Muhd. III. bin Murad 

1006 

1598 

,,, 

’Abdn-l-Mumin 

1007 

1599 

... 

Fir Muhammad II. .. 
Astba^an Dynasty 

• 

•• 

1007 

1599 

... 

Baqi Muhammad ... 


1012 

1603 


Ahmad I. bin Muhd. 

1014 

1606 

... 

Wall Muhammad ... 

1017 

1608 

• •1 

ImamQi^i 


1026 

1617 

... 

Mustafa I. bin Muhd. 

1027 

1618 


III 

’Usman 11. bin Ahmad 

1031 

1622 

. . i 


Mus),afd 1. restored. 

1032 

1618 



Murad IV. bin Alimad 

1037 

1627 

Shah ^afi ••• 

V* 

1019 

1640 


Ibrdlilm 1. bin Ahmad 

1060 

1640 

... 

Nadir Muhammad 


(y) Formerly Governor of ’Iraq. 
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A. H. 

A. D. 

Safwis of Persia. 

Uzbaks in Transoxania 
&o. 

• 

’Usmdnli Sultans of 
Turkey. 

1052 

1642 

•Abb&B 11. bin $nfi ... 


c 

1057 

1647 


’Abdu-l-*Aziz 


1058 

1648 



Mul^d. IV. bin Ibrahim 

1077 

1666 

Salaimdn I. bin Ab6as II. 

• •• 

1091 

1680 


Snbhan Qali 


1099 

1687 


Sulaimanll .binlbrdhim 

1102 

1691 

* • • 

■ • • 

Ahmad II. bin ditto 

1106 

1695 

Ilnsain bin Sulaimdn 

. . . 

Mu^lafd II. bin Muhd. 

1114 

1702 

’Ubaidn-llah T. ... 

1115 

1703 

... 

. • • 

Ahmad HI. bin Muhd. 

1117 

1705 

• •• 

AbU‘l-Faiz 

1135 

1722 

Mahmud (an Afghdn)... 

• •• 


1138 

1725 

Ashraf (Ditto) 

• •• 


1142 

1729 

Tahmasp II. (Nominal) 


Mahmtld I. biiiMuslafd 

1143 

1730 

Its 

1145 

1732 

*Abbda III.' (Nominal) 

• •• 

1149 

1736 

Nadir Shdh ... 

i • • 


1160 

1747 

*Adil Shdh 

’Abdu-l-Mdmin 


1162 

1748 

Ibrdbim 

... 


1162 

1748 

ShdbRn^ 



1164 

1750 

Snlaiman II. 

!!! 


1164 

1761 

Ismd’il III. (Nominal) 

»Ubaidn-lldhlT. ... 


1167 

1768 

Md. Karim Khan 

Mnl^ammad Ba^im . . . 


1168 

1754 

... 

'UsmdnIII.bin Mustaf' 

1171 

1757 

... 


Mu^lafdlll.biu Alpuac 


SAFWrS OE PERSIA. 


I. Isma'il as-Safwi. M. 1-12 
Mr. Rodgers. 

Obv. 

Witliin circle AJUlill *^1 il 

. ‘ 

In scgAient round 


•143 grains. Nishapur. No date 

• Rev. 

J^M ^ikLJf 

»U jASoJ\ J\^J\ JLcWi 

aU} oIa 

AilfaJUia ^ 


Ditto M. 1-0. Isfarain, and Tabriz Mr. Furdoonjee. 

II. Ditto M. 109 — 144 grains. Mashhad. No date. Mr 

• [Rodgers 

The same formula in square with 
the names of the 12 Imams round 
on four sides. 


The same inscription, 
but 
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Ditto. 


Ditto. 


jR. I’O— 72 grains. Sabzwdr. Mr. Furdoonjeo. 


•9—70 

• 9^74 

10-71 

•9—69 


Nishdptiv. „ 

Alaward. „ 

Nis4. 

HirAt. 929 H. My cabinet. 


Formula in circle. 

Names ^orimams in four segments Area 
round. 


r segments Area 

aiUU) aUi ixlA 

In centre i\jS> 

-R. I'O — 68 grs. Nimroz. No date. My cabinet. 


Similar formula. 


Similar inscription, 
but 


Ditto. Nimroz. * 29 H. Mr. Furdoonjeo. 

V. Ditto. JR, 1*1 — 150 grains. Hirat, 924 H. My cabinet. 

The same formula in heyagon and Area J ,jJf tt. 

six segments round. jilajt jfl 

• ^ 

In centre < rt^ 

Ditto. JR, *85 — 17 grains. Tabriz. No date. Mr. Fur- 

[doonjce. 

The same formula in ornamental j The same, but in centre, 

circle and segments round? j 

Ditto. M, 8—120 grs. Yazd, 929 H. Mr. Furdoonjbe. 

The same formula in square as Area the same, but in ornamented 

central circle 3 r 9 * 

Ditto. M. !•! — 70-5 grains. Al&ward, no date. Mr. 

* [Furdoonjee. 

The same as No. V. The same, but in centre shield. 

Ditto. iR. ’93 — 72‘6 graniB. NisA. Mr. Furdoonjee. 

The same, in sqi^re, as No. II. { The same, but in centre lozenge 

1 jjU» 
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V I. Ditto. 72 grains. Tabriz, 908 H. Mr. Purdoonjoe. 

In centl^l circle. 

tt. .r <» 

^ yo ^ Area 1 * ^ • 

Bound KlAjJt AOodJii. 

Ditto. Astarabad, Alaward, without date. 

VII. Shdh Tahmdsp I. Al. *57 — 80 grains. Hirat, no date. My cabinet. 
The same formula with quarter- Area jjtbLJr 

foil and 4 segments round. 

ajlhJL» j alh 


foil and 4 segments round. 

A*^ ajlhJL» j alh 

^l»3 ixlA 

In centre 

Ditto. Al. '95 — 82 grains. Hirat, 941 H. Mr. Purdoonjoe. 

VIIT. Ditto. Al. 82 — 45 gi'ains. Hirat, no date. My cabinet. 

The same formula arranged in 1 The same inscriptions, 
square. * 

IX. Ditto. Al. '87 — 70 grains. Astardbad, no date. Mr. 

^ [Rodgers. 

The same formula. 1 Area the same, but in centre. 

1 • IjlyW 

X. Ditto. Al. 1'05 — 78 grains. Nimroz, no date. Mr. Rodgers. 

The same formula. | Area the same, but centre star. 

» iJiX^ 'rty^ 

XI. Ditto. Al. *78 — 45 grains. Mashhad, 960 H. Mr. Rodgers. 
The formula in and round an al- Area* 

moud shaped area. . 

, ^ ^ A^A« Alii 

• AjILJUm ^ aCIx) 

In centre ST 

Ditto. Al. '85 — 120 grains. Yazd, 940 H. Mr. Purdoonjee. 

In ornamented cirqle the 12 Imams | Area as above, 


Al. '87 — 70 grains. Astardbad, no date. Mr. 

jf [Rodgers. 

1 Area the same, but in centre. 

Al. 1'05 — 78 grains. Nimroz, no date. Mr. Rodgers. 

I Area the same, but centre star. 

» 'rty^ 

Al. *78 — 45 grains. Mashhad, 960 H. Mr. Rodgers, 
round an al- i Area* 


ST 4; ^bet 


forming star and asuai formula In centre lozenge j 

round. ^ 

Ditto. Al. '85 — 120 grains. :^abriz, no, date. Mr- 

[ Purdoonjee’ 

The same formula arranged in I The same area, but in centre circle 


square like No. II. 
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Tho same. 

XII. Ditto. 




^ 


iB. *85 — 121 grains.- Tabriz, no date. Mr. 

[Fnrdoonjeo. 

The same, but centre square 

yij^ *rLr® 

*85 — 120 grains. No mint or date. Mr. 

[Furdoonjee. 

ejli. 

Qandahdr, Sultani, without dates. 

XIII.* Shahlsmd’il II. Mir Tahmasp. AR.. *85 — 72 grains. Qazwin. 

[No date. My cabinet. 

LoLct ho 

^Ui ^Ul j eti O'? ... 


Ditto 


Ditto. At. *80-71 grains. Qazwin, no date. Mr. 

V. [Furdoonjee. 

XrV. Muhammad (Kljodabanda) . AR. *9 — 71 grains. Ja’fardbad, 
985 H. My cabinet. 


In centre aDlUl Ail II 

«D| Jjfmj 




• • • • ■ • 


In ornamental circle 
dSbt j ^iLJl 

r ^Ut 

(> * 
round aAa. AJUioJ^ 

SA5 Axm 

M, *9—71 grains. Ja'fardbad, no date. Mr. 


I The same but in simple circle. 

Al. *9 — 71 grains. Qazwin, 986 H. Mr. Furdoonjee. 

The same, but outer inscription 
in ornamental segments. 


round 


Ditto. 

Furdoonjee. 
The same. 

Ditto. 
The same. 


* [The obverse of No. XIII probably reads : 

t^bo jTj J.UI jt 6 j 

which is a rorsian verso. JQd.] 
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XV. ShAh ’AbbAs • I. iR. I'l — 141 grains. Connterstrack, Qanda- 
hAr, 1029 H. Mr. Rodgers. 


The same formula as No. I. 


JjWl ... 

... 

• r1 






Countcrstruck JiVc 

XVT. SMh ’Abbas II. M. *8 — 112 grains. Tabriz, 1068 H. Mr 
Furdoonjee. 

The centre 

I *dA 

Jj 

Hound dotted margin. 

Ditto. Al. ‘9 — 101 grains. 1053 H. iR. 1*0 — 138 grains. 
1076 H. JR. 1‘0 — 70 grains. JR. 1*3 — 135.graips. No date. All of Tabriz 
and with similar inscriptions. 

Ditto. JR. 1*0 — 101 g^pins. Abrawan.* 1041 and 1065 H, 

My cabinet. 

Ditto. Al. I'O — 101 grains, I’iflis 1053 H. My cabinet. 
XVII. Ditto. JR. *9 — 116 grains. Ganjah 1052 H. „ 


dUini Ajty 
Ajjl 

J ^ 


I *4r 


XVIII. Ditto. JR. 1-1 — 70 grains. Tabriz, 1052 H. My cabinet. 

The same inscriptions. | As No. XVI, but larger. 

• XIJ^. Sulaiman I. bin ’Abbds II. Al. -OS— 110 grains. Nakhjiwan, 
1097 H. Mr. Furdoonjee. 

The same formula. | 

I 

. i 'ri/* 

Ditto. Nakhjiwan, 1098, 1100 H. AbrawAn,* 1102, 1103, 
1106 H. Mr. Fiu-doonjeo. 

* [Porhiips fiivAn Bd.] 
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Ditto. Qanjah, 1103, ••*4 H. Tabriz, 1104 H. All rimilar. 
Mr. Furdoonjee. 

XX. Ditto. 2E3. ’Oo — 147 grains. Qandalrir, 1078 H. My cabinet. 
Persian lion and sun. I 

I ’VA 

XXL Sh4b ffasain bin Snlaiman. At. 1‘0 — 79 griins. I^fahAn, 

1133 H. My cabinet. 

The same formula as No. XVI. 

Itrr 

XXir. Ditto. 1*03 ^75 grains. Maslihad, no dato. My cabinet* 
The same formula* * ^ 

km^ 

XXIII. Ditto. JR, I'l — 68 grains. Tabriz, 11.34 H. My cabinet*' 

The same formula. The same inscription, but with 

ornamental margin. 

XXIV. Ditto. JR, -95—83 grains. Tiflis, 1131 H. Mr. Fnr- 
doonjee. The same, with dotted margins. 

Ditto. JR, 95 — 82 grains. Tabriz, 1130, 31, 32, and 33 H* 
Mr. Furdoonjee. 

Ditto. M, 1*05 — 83 grains. Qazwin, 1131 H. Mr. 

Furdoonjee. 

XXV. Ditto. M, 1-1 X *75—123 grains. Isfahan, 1126 H. Mr 
Furdoonjee. . 

lirn 


Jy“) 
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XXVI * Matmdd,'an Af|^4n. M, -95—66 grains. Isfah&i, 1135 H. 
My cabinet. 

*yij/| *I|1/ • 

[ bi..- nr* ] 

XXVII. Ditto. ufl. 1*1 — 111 grains. Isfahan, 1134 H. Mr. 
Fnrdoonjee. 

*V" 31 [ ] 

XXVITT. Asliraf, an Afj^ian. M. 1*0 — 67 grains. Qazwin, 1139 H. 
My cabinet. 

Tlie same, but date, Mrs 

jf 

^ ... 3 ^ ^ ur^jy. 

‘Mrs uijy ... 

Ditto. M, 1*15—111 grains. Isfahan, 1137 H. Mr. Fnrdoonjee. 
The sjimo inscriptions, y ' 

but date 1137. ^ • ] 

iXw aC« ... 

... 

XXIX, Shah Tahmasp II. (abdicated). JR, 1*05 — 70 grains. 
.Tabriz, 1135 H. My cabinet. 

The same as No. XVI. • ^jSi 

, JJj ^ y 

1 1 re 

XXX. Ditto, (nominally restored). JR, 1*1 — 83 grains. Isfahan, 
1142 H. Mr. Fnrdoonjee. The same inscription. 

A similar coin, but with dotted marginst Isfahan, 1142 H. Mr. Fur- 
doonjee. 

% 

* [A very nearly identical coin is given in Marsden’s Numiamaia Orientalia, 
p. 470, No. DLXXiy. The couplet on these coins, probably, runs thus : — 

• wliil ^jS Oji^t 0/^3^ ^3 
Marsden reads the two last words wM ,U 

which do not scan. The meaning is : 
“ Shah Malimnd, the conqtieror of tho world, with reference to his bravery, has 
struck this coin from tho east of Tran, like the disk of the sun.’* Ed.] 


The same formula, 

' but date lire 
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Goins struck in the name of the Im&m ’Ali Miis& 

XXXI. ’All Musa Raza. M. 1-1--78 grains. Aaindran, 11** H. 
My cabinet. 


Jj AlJf cfciyj? 

aJJi ulA 

I I jf *?*#•# 

XXXII. Ditto. Al. I'O — 73*5 grains. Mashhad, *143 H. My 
cabinet. Similar inscription. 

XXXIIl. Ditto. Al. *9 — 174*5 gr. Mashhad, no date. My cabinet. 

U^f 

The same. is'Tf* erf' •i 

Ditto. Al. *95 — 178*5 grains. Mashhad, 1141 TI. 

Mr. Furdoonjee. 

XXXIV. ’Abbas III. bin Tahmasp. Al. l*05--83^ grains. Shiraz^ 
1145 H. My cabinet. 


The same. 


The same as No, XVI buh larger. jiy. 

( 3 ^ OJP m 

I f iS 

Ditto. AR. 11 — 83 grains. Isfahan^ 1145, 1146 H. Mr, 
Furdoonjee. Similar inscriptions. 

Coin struck in the name of ’Ali. Al. *85 — 68 grains. No Mint 
114* H. Mr. Furdoonjee. 


The usual formula in dotted circle. 




I 4^ 

XXXV. Nadir Shah. Al. '95 — 82 gr. Mashhad, 1150 H. My cabinet. 

f I d • b 

A chronogram referring to the date y 

■ of N&dir’s accession A. H. 1148. * 


XXXVL Ditto. Al. '9 — 175 grains. Tabriz, 115.3 H. My cabinet. 




stA 
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Ditto. Similar coins of Tabriz, 1151, 1154, 1157 and 1158, Mashhad 
1151, I^fahdn 1157, 1166 H. Mr. Furdoonjee. 

XXXVII. Ditto. M, 10--67 grains. Tiflis, 1151 H. Mr. Fnr- 
doonjee. 




t |di 

XXXVIII. Ditto. 
Furdoonjee. 

IkJUt 


The same as No. XXXV, but 


A. *8 — 105 grains. Mashhad, 1151 H. Mr. 


111 [ I f • • 

Ditto. iR. *7 — 105 grains. Isfahan, 1151 H. Mr. Fnrdoonjee. 
XXXIX. Shdh Rukh, (grandson of Nadir), .dl. 1*0 — 356 grains. 
Mashhad, 1161 H. Mr. Furdoonjee. 




m 

aSXe 


XL. Ditto. iR. *9 — 177 gr^ns. Mashiiad, **63 H. Mr. Furdoonjee. 




• ni V . 




•ir ^ 


XLI.* Muhammad Karim Khan .(Zandi). iR. *95 — 70 grains. 
N[p mint or dftte. My cabinet. 

aUl )lf dJiH I • j jj cjJ* 

• ilJt Jy» , . j 
AUi 

Counterstnick 

XLII. Ditto. M, *95—68 gr. Qazwin, 1175 H. Mr. Furdoonjee. 

f I vs dim 

* [The true reading of the obverse, from better preserved coins, is given by 
Harsdon, Nutn. Orient,, p. 481. Ed.] 


Similar formula. 
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XTiTTT. Ditto. M. -8—55 grains. Shiriz, ••90 H. Mr. Furdoonjoo. 

[ ] I The same as No. XLI. 

Ditto. iR. *8 — 67 grains. Shiraz, **75 H. Mr. Furdoonjee. 

1 The same as No. XLI. 

...V* 

XLIV. Fath 'AH Shah (Qajar). *95 — 138*5 grains. Mashhadi 

1244 H. My cabinet. 

XLV. Ditto. JR. *95 — 158 gr. Kirmdn, 1219 H. Mr. Furdoonjee. 




iri«i 


^IhLaJl ^UxLaJt 


XLVla Ditto. At. •85—44 gK ■^hirfiz, 1203 H. Mr. Furdoonjee. 

* I Similar inscription. 

frT 

Ditto. JR. ’50 — 37 grains. Yazd, no date. Mr. Furdoonjee. 


4*8 


Similar inscriptions. 


XL VII. (?) Mul^mmad Khan. *75—100 grains. Astarabad, 
1173 H. Mr. Furdoonjee. 

k i aDi 






I ivr w-® 

XLVIII. (?) Shah Husain. iR. *8—57 grains, ^awaizah, no 
date. My cabinet. 

In circle dUi 


Jjtil 


In circle 

V ••• 

Bound 


Bound. 
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Antiquities at N&gari, — By Kavi RXj ShyXmal Das, M.R.A.S., F.R.H.S. 

Translated hy Bauu RXm PaasXd. (With two Plates.) 

Nagari is a small village in Mewar, and is situated on the east or 
right bank of the Berach, about six miles north-east of Chitof. At ono 
time it was part of the jdgir of the Thakur of Bassi, but it is now included 
in the estate of the Rao of Bedl^ who belongs to the Guhilat or Gehlat 
clan. The name of this clan is derived from Guhil, the son of the Bapp4 
Rdwal who in Samvat 784, A. D. 788, according to Col. Tod, or S. 791, 
A. D. 735, as I believe, took Chitof from Man’mori, the last of the Mori 
or Pramar dynasty.* 

Though we do not know the dates of the foundation, or the destruc- 
tion of Nagari, yet the latter event must have occurred before the time 
of Bappa who lived more than eleven centuries ago ; and it would seem 
from two inscriptions at Nagari being in the Southern A^oka character 
that the city was flourishing before the Christian era. The inhabitants 
point out the remains of an ancient fort at Nagari, and say that its moat 
was formed by a ravine lying to the eastward. An examination of tho 
spot shows that some building must have stood there, for largo bricks 
are occasionally dug up in the neighbourhood. The north-east and south 
quarters of Nagari also contain many^isolated specimens of ancient archi- 
tecture. The old rampart of the tc /(n is said by the villagers to be repre- 
sented by a crescent-shaped embankment which skirts Nagari, commen- 
cing on the south at tho river and encompassing the south-east, oast and 
north-east quarters, and ending at the north on tho river bank again. 
Tho entrance to the old city is traceable on the rqad leading to Bassi. 
In some places we find old mortar floorings, and sometimes masonry 
ghats are exposed to view by the erosion ot the river banks. 

. Two earthen vessels measuring 12 feet in height and 3 in diameter, 
with sides an inch thick, are to be seen' in the shaft of a well sunk by a 
barber. Such vessels called ndnd 3 to 4 feet high and 1^ in 

difiCmetqr, are manufactured at the present day by potters on their wheels, 
but those two old vessels seem to have been constructed by joining 
seveiUil layers, each 4 inches high, and then baking them in a kiln. 
The rims of similar vessels m^y be seen peeping out from the ground in 
two other places. 

Hdthiom hd hdrd. 

About half a mile oast- of the village there is an open rectangular 
"enclosure which goes by tho above name, i. e., the elephant-enclosure. 

* Tradition says that Chitrang Mori romovod to Ghito|', on Nagari having been 
doomed to destruction by the curse of an ascetic. 
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Its wdlls are composed of largo slabs of a greyisb limestone, admirably 
put together in five suooessive layers. The height of the wall is 9 ft. 4 
in., and it is 3 ft. 2 in. thick at bottom, and 1 ft. 4 in. at top. The 
breadth, of the slabs of the lowest layer is 2 ft. 9 in., of the 2nd, 1 ft. 

8 in., of the 3rd, 2 ft. 7 in., of the 4th, 1 ft. 3 in., and of the 6th, 1 ft, 
4 in. Their length varies from 7 ft. to 14 from the top to the bottom. 
The outer measurement of the onolosuro is 300 ft. 4 in. by 154 ft. 
4 in., and the inner is 291 ft. by 148 ft. 6 in. The entrance is at the 
southern side ; the northern side is in a state of dilapidation, owing, 
according to the villagers, to the Thakur of Bassi’s having taken away 
the stones to erect other buildings with. 

Xfhh'dtwaly or Alchar^s Lamp. 

About a mile nortli-east of Nagari there stands a pyramidal tower 
(Plate V), built of the same kind of stone, and constructed in the same 
way as the Hathiorp ka bapa. It is 14 ft. 1 in. sq. at the outside base, and 

3 ft. 3 in.sq. at the apex. Its height is 36 ft. 7 in., and it is composed of 
21 layers of large blocks piled one on the other. The tower is solid for 

4 ft., then hollow for 20 ft., and solid again up to the top. The floor of 
the cavity, or chamber, is 4 ft. sq., and it has 7 openings to admit light. 
The window facing the east is 2 feet, by 1, 3 in. ; of the two on the west 
one is 3 ft. 3 in. by 3 ft., and the ot*L^^ 2 ft. by 1, 9 in. ; one window on 
the north is 2 ft. by 1, and the other is 2 ft. 3 in. by 2 ft., and so also 
are the windows on the south.* 

* These measurements were reported to the author by Tb&kur .Taj?ann&th Singh 
the Hdkim, or Baj -official at Chitof. Tod has two references to Akbar’s lamp. At 
vol. I, p. 325, ho says ** the site of tho Royal (Akbar’s) Oordoo or camp, is still 
pointed out. It extended from the village of Pandowly along the high road to 
Bussie, a distance of ten miles. *The head-quarters of Akbar are,yet marked by a 
pyramidal column of marble, to which tradition has assigned tho title of Akbar *ka 
dewa, or Akbar’s lamp.” He adds in a note. ” It is as perfect as when constructed, 
being of immense blocks of compact white limestone, closely fitted to each other, 
its height thirty feet, tho base a square of twelve, and summit four feet, tQ whieh a 
staircase conducts. A huge ooncavo vessel was then filled with fire, which served as 
a night beacon to this ambulatory city, where all nations and tongues wore assem- 
bled, or to guide the foragers.” The other reference is at vol. 1^ p. 755. There he 
expresses his regret that, owing to the results of au accident, he was unable to climb 
the staircase ” trodden no doubt by Akbar’s feot.” But in fact there is no inner 
staircase. Eavir&j Shy&mal Dis writes as follows : ” There is no flight of stops to 
reach even the highest part of the hollow chamber, though thero are projecting por- 
tions of the blocks composing the pyramid on which the feet can be rested. If 
any one wants to get to the very top, ho must get out at the highest window and 
then somehow or other scramble up.” Tho Kavir&j observes that the fact of there 
being nO interior staircase corroborates his view that tho tower has not boon built by 
Akbar, though ho may have used it as a beacon. Thero is no tradition about its 
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This pyramid is call’ed ‘ iTbKdtwal ' or the ‘ vertical lamp’, and 
is said to have been erected by Akbar as a beacon lamp (for burning 
cotton seeds socked in oil placed in a huge cup kept on the summit), 
to denote the head-quarters of his camp when pitched there tq reduce 
the fort of Ohitor in S. 1624 (A. D. 1668). Notwithstanding the authors 
of the Akbar Ndmab, T^haqdt i Akbari, Iqbdl Namah Jahdngirf and 
Farishta say nothing about it, yet it may be that Akbar did employ 
the column for placing on it the signal light of his camp, reasonably 
considering it better adapted to this purpose than any new thing which 
he could make. 

From certain remains found to the north of Nagari in the bed of 
the Berach, it may be inferred that a bridge had been thrown across 
the river, and the people say that its ddbris were used in that over the 
Gambhiri which flows past Cliitoj*. But my own investigations show 
that the latter could not have been entirely constructed in this way, as 
it contains also portions of some old shrines, e. the stone tablet 
bearing the Inscriptions of the temples founded by Bawals Tej Singh 
and Samar Singh.* 

Further, the inhabitants of Nagarf have pi belief that the materials 
of its ancient structures were used in the erection of the fort and the 
buildings of Chitop. This carries ja certain amount of truth with it, 
inasmuch as tmees of the debris o£.cii Nagari village attract the tourist’s 
notice in the temples and ruins of Ohitor. t* 

origin, bat the similarity of its arohiteotnre with that of the H&thioQ kd bdfd would 
point to a contemporaneous date of the two structures. He also informs me that the 
word Ifbh’diwal is a Mewari term. XThh in that dialect means * standing’ or 

* vertical 0. <7., libhd bond means * to stand up’. Diwal is equivalent to Hindi diwa^ 

* a lamp ’ and seems to be derived from the two words dCp and dla/y. Note by Mr, 

ff„Beveridge. — [I'he staircase, spoken of by Tod, must have been an outer one, pro- 
bably a wooden structure, which appears to have perished. An inner staircase, even 
if there could have been one in the narrow chamber of 4 feet square, would have 
been useless for the purpose of reaching the summit, between which and the roof of 
the chaifiber there are 12 feet of solid masonry. As Akbar used to keep a beacon 
on its summit, it is clear that once there must have existed an outer staircase by 
which the summit could be reached. Akbar himself may have got it made for his 
beacon. Ed.]. , 

* Paper on the Prithi Bdj Bdsd, p. 17, No. I, p. 1, B. A. S. Journal for 1886. 

t Tod, II, p. 750, says that two temples in Chitor, erected by Bans Ehumbo, and 
Jbis wife Mir& Bai, are entirely constructed from the wrecks of more ancient shrines, 
said to have been brought from the ruins of a city of remote antiquity, called Nagara, 
three kos northward of Chitor. He adds in a note I trust this may be put to the 
proof ; for I think it will prove to be Takshac-Nagara, of which I have long been in 
search ; and which gave rise to the suggestion of Herbert that Chitor was of Taxila 
Porus,” 
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Old coins are sometimes picked up at Nbgari during the monsoon, 
when the dust and the surface soil get washed off. ife'our such coins 
likely to interest numismatists are uent with this paper for the Society’s 
Museum.* Major-General Cunningham fancies from the finding of 
some ancient Sibi coinsf at Chitor, that it must have belonged to the 
Sibi kings whose dominions lay towards the Panjab, and that Jayatura, 
the metropolis of the Sibi territory, may be Chitor. 

I shall now speak of two old inscriptions (see Plate Va) corroborat- 
ing the evidence of the antiquity of Nagari : their squeezes brought 
by Pandit Ram Pratap Jotishi are sent herewith. 


Inscription L 

This is on a slab on the right hand side of the door or entrance 
leading down to a tank in the village of Ghasnndi, about 4 miles N. E. of 
Nagari.J The tank was completed on the 3rd Baisakh Sudi S. 1666 
(19 April 1610), by Singar Debi, wife -of Mahardna Rdi Mall. 

The slab measures 3 ft. 7 in. x 1 ft. and contains 3 lines of 15 
letters each, but unfortunately the 13th letter in each line is so close 
behind a pillar that an impression could not be taken of it. Sec Plato I, 

Having failed to make out anj; satisfactory sense of the inscription, 
I had recourse to my able and leurned friend Mr, Bendall, Prof, of 
Sanskrit in University College, London, and I am deeply indebted to 
him for the kindness with which he has replied to me on the 27th October 
last as follows : 

“ The character is in the main the oldest found character known. 
We usually call it the * Southern A4oka.’ All the rock edicts of Asoka 
south of the Panjab are in thia character They are in a kind of Prakrit 
or Pali, however. This is in a sort of popular Sanskrit, pfrobably what 
Pdnini means when he speaks of ‘the bhdshd of his time. Some scholars 
call it the ‘ Gdthd dialect.’ The Mahdvastu a great Buddhist book, 
published by M. Senart at Paris, is, in the main, in this form of speech. 

* [Tho coins have been receive^, but nothing can bo made out of thorn, as the 
devices and inscriptions aro quite obliterated. Ei).]. 

t Archooologioal Survey Boports, XIV, 45. * 

t [In a note, subsequently received, the author adds : ** Entrance of the tank must 
be taken in its literal sense. In Bdjpdtdnd wo have numbers of hdoU or reser- 

voirs of water, which have only one descent ; and over the ghdf one, or sometimes 
two-storeyed structures ore built j and in some cases, as in the tank in question, 
literally a doorway leads to tho Xfater’s edge. The inscription exists on the right 
hand side of the descent, inside the entrance, towards the body of tho water. There 
are no snrron tiding walls, raised above tho ground level, but tho parallel sides of 
the descent aro slinped like walls,** En.] 
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You will sec from my tranlgcription that it is not pure Sanskrit ; but it 
differs from Ptlli'and must Prakrits by having the letters ^ and while 
they have only ^ — 

The stone is evidently broken on both sides and I can make no 
sense of the first line except a, probably, man's name Faraiara. 

From lines 2 and 3 it would seem that a “ hall of worship ” was 
made to Sankarshana (Siva) and Vasudeva, with a wall or rampart 
(prakdra ) . 

(1.) w 

(2.) 9r ^ w ^ ^ ^«rT^t«rfwrt 

(3.) nrf ^ w It ^ STT iirr tf wr Tr ^ irr ^ » w 

?= Sansk. Va^aka Narayana, surrounding, sheltering.” 

Air. Bendall supposes Sankarsan to stand for Siva and correctly too, 
since the term is sometimes applied in this sense ; but generally it is 
used to signify Bal JDeOy the elder brother of Krishna or Vdsudeo (son of 
Vasudeo) . Thus we see that a hall of worship was made to BaVdeo and 
Vdsndeoy from which the inference may be drawp that they were regarded 
with veneration at that period, and that idol worship was in vogue 
among the Vedic people. 

Inscription 

Found on the river bank near*Nagari, evidently broken on both 
sides, measuring 1 ft. x 8| in. and marking 8 letters of the same charac- 
ter as the preceding. See Plate I. They read 

^ ^ m ITT ^ IT 

One letter ^ has been evidently defaced from the beginning, thus 
making W (^) = meaning “ mercy to all creatures,” 

wlMch was one of the formulaB of the Jains. 

I also give a third inscription which is of modem date and records 
the making of the tank above referred to. 

[From a very good squeeze, subsequently sent by the Kaviraj, and 
from which Plate Ya has been prepared, the fragments of the two 
inscriptions would seem to read thus : 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

I, •* 


• « 
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In the first line, the let letter is partially brQken away, but suffi- 
cient remains to show it to have been td ; the 3rd letter is gd or grd 
rather than ga ; the 4th letter, and the 3rd of the third line are alike, 
both being Ja; the 5th letter may possibly have an anuswara (^) ; the 
11th letter is distinctly H, with what looks like a dot within the angle 
of the vowel. In the second line, the Ist letter again is partially broken, 
but the vowel ^ is distinctly visible ; the 2nd letter is more probably 
only na (not nd). In the third line, the 4th letter is distinctly the 
12th is na, and the 14th is fe. The latter would seem to stand for ft ; 
for the word intended is probably vafiJcd, * an enclosure 'or ‘a garden/ 
The second line would seem to mention the Jina (Mahiivira) and 
Bhagava (Buddha) as well as tlire two brothers Sankarshana (Baladeva) 
and Basudeva (Krishna). At the beginning of the three lines, as well as 
at the end of the first two lines some portion of the inscription is 
lost ; traces of the lost IGth letters of lines 1 and 2 are still visible ; but 
after vdtehd there is no trace of anything further having followed. 

1 2 3 4 5 6 7 

II. ** ^ ^ ^ *• 

• * f m 

In the first line, the Ist letter iV. ^slightly broken ; the 5th might be 
de ; the 7th is probably the beginning’of the word thamhha ‘ pillar.' In 
the second line the first consonant is lost, though the accompanying 
vowel i is distinct ; perhaps the word was kdritd or pratisthdpitd. Ed.] 

Inscription III} 

f 

n # araitnfl® I w: h 

^ [This inscription has been carefully chocked with the help of two good ink 
iiiiprcBsions, sent by the Kaviraj. The aksharas oncloscd in brockets are doubtful on 
the stone, and have been coujucturally restored. Ed.] 

2 Bead | * iieud I 
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?S3<r^iffT ^Tsmift s^Pr- 

9IW^ra^5i^’8rcn?tnTif^«^^fif® n ^ 
smrsim » 8 

?raffg(4)5cftr*n: T*nT: I 

>ra*n ftinr^iT «irra?rt «55T- 

fkftrawhr ^ ^ ^r75Pn5^“ i ^ 

ftf ^ *r siT^T[<]nPi?l^ f%iNrs n 4 

«ff3rt nn?#Nf ftf arraRT^f^ i « 

^**1^1 <i< 4 wf4r5fliaji,jg ifltfi%f;( Wr- 

w«i: I ^twraer" f^^rtir^: iwar?- 


^ fw S^T I « 

arafirfiT:** 

n ^anrg^aniN aiwPr ^*»r€t^*T ^iwffr 

5f^awjT^ ^ I <■ ^ 

liiaR^prcarTOJ g \«» 

fWR[50n“ I afta^mtsr- 

WflTf^KTaa^ D \\ 

arft^rg ^ ft«w ^5®er «tiwit^. ^ ^T«r% kt^t- 

■ SiaratftffePlT^'® 


* Bead •^TpH’nWt*^* I 
6 Road o^nff^il* | 

6 Read •^1 

7 Read o^qfif: | 

8 Road metri causa. 

» Read eWT^tg I 

10 Bead I 

11 Bead I 


12 Road ^Wfiffii: I 
18 Bead | 

14 Read ^ | 

16 Bead ^e 

1* Bead lll(^ metn causa. 
IT Beadirt>Hf|^l 
18 Bead I 
1» Bead aJigniT | 
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ir?p n OTt fln- 

I \8 

^ur<i*.<i*ii 5<r I \i 

IsjwTtTOgs” w« swtfT^rw®® f^irg i «T?ar^» 

*i^fw ggii^*t«nR^tf»R:<Tfw^s B \i 

«iTa*’ g^R^ frhfJWpT rrsTOW* n 
^*nR^wfiivt wIt>c $^^mg«rra«nir«T o ggt wf 

I 

qrf d g »tif4 ’g n g? ra »ni<t ^rR^gj^ft^n^ «^wwuii4<»*0r««BT ftjRiir- 
OTJiwNft^ruRs*® B «^ar At ^fiiTOTftf«if- 

flTft»Tf^ «?ra B \«. 

iHRTftcwqV^f TTRTO%?I« i«*lf«Rr%fi( : | 

lews qfwtir^^irt B 

s jq -^qft^ro^ ^gfipTs larqnR^we ^ gp R it^i TOyRjfig rfatra^t^s ^ 

•RRcraqjiqnRWiifwnimesri®® wjmfirg^rfje^fisqpmqnwqi b 
^ arrc^qrr crsmirs qr^Tj«ffii qr qTrq%if b qR5 RiqiN i <4Bji?« 
^ q^'g qrWwf^RTqrs b 

^-qmi-qTiir-icfti-qfissq^®® w^rs qr^^s** B ^fkr 

TJ5«eTqini5nB^Tfir«T it»rqq 8 lfa< fq Bik tW» l T fi |sft B ^8 


» Read^f^Unqii^ 

M Bead^i)l«I^o | 

*!S Omit tlie annswCra. 

** Ilottd Tuqfin^vf I 

** Readf^in^l 
» Bead | 

** Bead mein cauia. 

W Bead | 


» Bead qvRTmqi^ I 
*» Bead | 

io Bead 5^ | 

>■ Bead aisng^e | 

»* Bead ^vmi* I 
“ Bead I 

^ Omit tho risarga. 
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irrai^ B «Rnrff«ft *rTt»ct“ «Tf^- 

»TTOQl<inc^4t«®’^ B 

*TTT*ir3t^5Rta[wn%®® ?K^wt ?raT^^- 

5RT>r h^jpir:. . . . B 

Translation, 

Om ! Obeisance to Gane^a and the divine Sarasvati : 

1. May the eyes of Parvati the beauty of whose glances is as splendid 
as a whole family of black bees in the act of theii* pretty gyrations in 
a lotus, dissipate the darkness of my mind with their rays. 

2. May Gane^ who manifests his elephantine rank among the gods, 
by having the unmistakable shape of an elephant down to the shoulders, 
remove the ignorance generated by obstacles, and completely inspire 
my mind with elegant expressions. 

3. The pious and excellent king R&jamalla, the son of Kumbhakarna, 
the sun of the lotus-like race of king Khumma^a, is reigning at Ohitraktita, 
his praise being sung by numerous poets, who were made happy through 
his meritorious deeds, because hd crushed the pride of the mighty army 
of the haughty prince of Malwa. 

4. King Ranamalla, who was the crest jewel of the noblest princes 
of the empire, was the ruler of Marusthala, having rooted out from it all 
its thorn- like enemies. 

5. On his gaining the membei*ship of the assembly of the immor- 
tals, forthwith his valiant son Yodha, who' had cut ofE the Pathan race of 
the Persians with the edge of his sword,^ bore the burden of the land. 

6. That lord of the Marumedini (^Ahode of sand) ^ who had the satis- 
faction of having duly fulfilled the ceremonies of Kanyd Dana (giving 
away girls in marriage) and had undertaken a pilgrimage to Prayaga 
satisfied bis forefathers by performing funeral obsequies to their manes 
at Gaya, and gratified learned men by giving charities in gold at Ka^i. 

7. What did he not offer in fire on the sacrificial ground to the 
gods, what did he not give away to the Brahmans on the charity ground ; 
what Persian did he not defeat in battle, and what deed of fame was 
not accomplished by king Yodha ! 


B6 

86 Read I 

87 Read | 


M Read | 

Read I 
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8. Unto sxLcli a king was born a daughter, *^ho by the number of 
her virtues surpasses the wives of the divinities and who' is a repository 
of noble actions. In the finish of her body the skilful Creator has reached 
.the acmejof his power, or rather Cupid himself has exhibited his skill in 
1^e fine arts, 

Sp. The king perceiving, from the words of her playmates, her 
childhood to be over, proposed to his ministers to give her away in mar- 
riage, when a prince equal to her in virtues could be found. 

10. On a searching examination having been made among the kings 
of the earth as far as the shores of the ocean, king Rajamalla (Rai Mall) 
was found to be a match for her in virtues. 

11. While a host of bards were chanting in high and mighty terms 
the praises of the king, whispers regarding Rajamalla penetrated the 
precincts of the (Marwar) king’s zenana. 

12. 0 ye princes, listen to the words of the heralds, and raise no 

doubts : we arc praising the terrestrial Cupid, the generator of delight 
in the hearts of the fair sex in the height of passion : Rajamalla is next 
to none among the princes. ' 

13. Having gained the victory over a host of brave adversaries 
in a raging battle, the dutiful (king) offered (the spoils coUected) from 
the ends of the earth to the brahmans. Rdjamalla filled the earth 
extending to the four oceans with his renown, and now reigns supreme 
in the world by reason of his noble attributes. 

14. The well-meaning S'iva, who bears the moon on the forehead, 
had openly granted a boon in these terms : ‘ let prosperity attend thy 
posterity, and let thy kingdom prosper ’ ; hence Kumbhakarna’s son, 
the head- jewel of kings, is triumphant in the world. 

15. The queens (lit. the lotus-eyed ones of the harem), being 
delighted in their hearts with hearing the echoes of the foregoing eulp- 
gium of the bards, resolved thafi this king should be married to that 
princess at once. 

16. The dependant chiefs (of the bride’s father) ordered the 
cleverest officials to make haste in preparations for the wedding festivities, 
and all the requisite things were readily supplied without an ‘ if ’ or a 
‘ but.’ 

17. Then Rdjamalla was fully satisfied with presents of elephants, 
horses and a store of other articles given him, as dowry by the king of 
Marwar, along with the princess. 

18. He lovingly talks with his affectionate bride who bears the 
name of Syingara Devi (goddess of adornment) ; and with her, under 
the influence of Cupid, he passes his time in many a prank of love. 

19. S^fingdra Devi, the abode of chastity, beauty, prosperity and 
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charity, having obtaine*d B&jamnlla, the son of Knmbhakarna, as her 
consort, perpetually enjoyed intercourse with him to her heart’s content. 

20. She dug this pond, havfng sides decked with gems, a rival 
of the ocean, of unfathomable waters that have tempted Y^'shpu to 
transfer his maritime abode, and take it up here with his spouse Ham&. 

21. There are trees there, irrigated with the water raised by 
means of large pitchers attached to the admirable wheel. The plantain, 
mango, and panas {Artoearpus integrifoUa) which grow on its banks, 
exhibit their owner’s excellence in affording hospitality to travellers. 

22. Here and there upon its banks there arc Banian trees enliven- 
ed by the humming of black bees swarming about the bunches of their 
flowers of perennial fragrance. Unceasingly the daughter of the king 
of Marudhara added (to their number) with a view to worship Parvati 
the bestowor of all felicity. 

23. May Bajamalla wedded to S^fingdra Devi, and this pond fllled 
with lucid water, continue to shine as long as the earth, the ocean, the 
sun, and the moon endure. 

24. This pond as well as thirf inscription of elegant style and 
containing good lessons, were finished on Tuesday the 13th of the bright 
half of S'ravana S. 1566 (21st July 1499). 

25. There lived a Brahman of the Da^ard caste, Jojinga KeSava 
by name ; his son Atri had a son Mahe4a who was a great poet. 

26. The same poet MaheSa who composed the inscription in the 
temple of Ekalinga and of that on the tower of victory, is likewise 
the author of this. 

Samvat 1561, S^aka 1426, third day of the bright half of the auspi 
ciouB month of Vaisakha being Wednesday in the spring season when 
the sun was in his northern course (19th April 1504). 


Notes on the Oity of Hirdt — By Captain 0. B. Tate, Political 
Officer t AfgMn Boundary Commission. 

[The following paper is a revised reprint of portions from Captain 
Tate’s printed report to Government. The inscriptions have been 
revised by Maulawi Abdul Hak Abid, who has added translations together 
with some critical and explanatory notes (marked A. H. A.) The 
inscriptions, however, would require to be verified by collating with the 
originals or facsimiles. Some of the names are doubtful (marked P). Ed.] 
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The most prominent feature of the city is.the ' Arg-i-Kuhnah * (P) 
or old citadel, which stands on the i^rthern face towering over the rest 
of the city. That this citadel was formerly a place of great strength, 
is proved by Ibn-i-Hauqal, who writes — Hirdt has a castle with ditches. 

\This ca'stle is situated in the centre of the town and is fortified with 

strong walls.*’ This building, which is altogether some 250 yards 
in "^length, now stands not in the centre of the town, but slightly back 
from the main northern wall. The ditches mentioned are now mostly 
choked up and full of reeds, though efforts are being made to clear 
them out. 

The only building noticeable by its size and height above the uni- 
form level of mud houses isthq Jdm’ih Masjid, a large and lofty struc- 
ture in the north-east portion of the city. Ibh-i-Hauqal says — “ In all 
Khurdsdn and Mawardu-n-Nahr there is not any place which has a finer 
or more capacious mosque than Hiri or Hirdt. Next to it we may rank 
the mosque of Balkh and after that the mosque of Sistan.” But there 
is nothing in the Jam’ih Masjid to record its age that I know of, older 
than an inscription in the Khat-i-Suls character on a slab above the 
* Mi^db *, put up apparently by . Sultan Abd Sa’id in A. H. 8G6, 
to record the abolition ot some oppressive tax. This date corresponds 
with about A. D. 1461, seven years before Abd Sa’id’s death, and at a 
time when, so history says, ho was engaged in waging war with Turkish 
tribes in Khurdsdn. « 

The objects of interest outside the city are almost entirely confined 
to religious structures such as the Musalld and to Ziydrats or shrines. 
Of the latter the most famous is the shrine of Gdzurgdh, a large build- 
ing up at the foot of the hills some two miles to the north-east of the 
city, and the residence of the Mir of Gdzurgdh, one of the most richly 
endowed and influential divines in the Hirdt district. The office of 
Mutawalli or superintendent of the religious endowment of this shrine 
has descended for generations in the family of the present Mir Murta/d. 
The Mil’s oldest son Muhammad ’Umar Jan, a man of some 35 years of 
age, is married to a daughter of the late Amir Sher *Ali, a sister of 
Sarddr Ayydb Khan. 

The shrine is distinguishable from afar by its huge, lofty, square- 
topped building surmounting a high arch,*the usual feature of all sacred 
buildings in this country, and is well worth a visit if only to see the 
beautiful carved marble headstono surmounting the tomb of the saiut 
and the simple yet handsome tomb of the Amir Dost Muhammad. 

Passing first through a large walled garden of pine and mulberry 
trees, the visitor comes to an octagonal domed building full of litfclo 
rooms and threc-connered recesses, two stories in height and all opeuiug 

L 
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inwards, built apparently as a cool, breezy place in which to pass 
the heat of the ‘summer days. Beyond this again is the main en^ 
olosnre of the Ziy^rat, now a dese^ed and dilapidated- looking place ; 
everything bears a look of decay ; the nnkept courtyard, the broken 
tile work on the archway and entrance to the shrine, and general want 
of repair everywhere visible, betoken a great falling oil from former 
prosperity. 

There is a covered reservoir built, according to local tradition, by 
a daughter of Sh&h Bn^, but the following inscription, which was 
deciphered with some difficulty, proves that the reservoir was originally 
built by Sh&h B>u^ himself, but fell into disrepair and was subsequently 
restored, 243 years after his death, by some lady of royal descent, whose 
name, as usual, is not given 

* * 

• «»j«s «_W| \) 'it j)t • 

• U*"** *U| Jj>) j) • 

• ^ l&il • 

• i ‘ jx*. * 

• ^Li-T ji}) ^5,Ki-a5 . ^ lA.a.U. • 

• vT * 

• • 

« ]j • 

* kiSij • 

^ Perhaps A. H. A, 
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• ^ i v'y* Js-®**’ Jti * 

• .» * 

fd<i tSji ^} Ajyi^S • 

• cPjld^ ^ k^tdCw • 

« ( ;lwS^J* 

This inscription by the Abjad reckoning gives tho date of A. H. 1100 
or A. D. 1689. 

The entrance to the shrine lies at the eastern end of the main 
courtyard, through a doorway under a high arched vestibule and across 
a covered oorridor, paved with slabs of white marble, worn and polished 
into the most dangerous state of slipperiness by, presumably, the feet 
of countless pilgrims. ^Roundabout this door sit Mullas, beggars 
and pilgrims of sorts, in addition to the numerous blind H&fiz or reciters 
of the Qur^n who here seem to act as the general showmen of the place. 

Immediately in front of the entrance and looking inwards, but now 
half-buried in the ground, is the carved figure in white marble of a long, 
thin animal, said to be a tiger, though what a tiger is the symbol of in 
such a place I cannot say. 

Passing through the entrance one emerges into a square courtyard 
surrounded by high walls and little rooms, with a lofty half-domed 
portico at the eastern end, the*tile work on which is very .^much out of 
repair. It is generally the custom to engrave the date of any mauso- 
leum over the entrance door, but there is no date engraved on this. 

On either side of the entrance are the usual retiring rooms with 
arched prayer niches. In the northern niche the following «text* is 
engraved 

Ui (2) 

‘ The word otU •a doubtful here. The line does not soon and may be changed 
thus ^ * A. H. A. 

* [The numerical words are enclosed within brackets ; thus ^ 8f j ^ 
=. 800, J «7, «40, «60, J «80, w =2, ^ -10 j hence 8 + 6 + 800 + 7 + 40 

+ 7 + 40 + 60 + 30 + 60 + 2+10+ 80-1100. Ed.] 
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The tomb of the saint Abd Isma’i! ’Abdu-llah An^&ri is a 

large mound, 8o!me 10 yards long by 6 feet high, covered with stones, 
and stands immediately in front of the arched portico under the shade 
of a tree. 

The tradition is that the original buildings having fallen into decay, 
the present structure was erected by Shah Rnkh Mirzd, the youngest 
son of Amir Timur, who ruled at Hirat from A. D. 1408 to 1446. 

The great feature of the shrine is the headstone of white marble to 
the grave of the saint, which stands some 14 or 15 feet in height and is 
most exquisitely carved throughout. This stone is a beautiful piece of 
work, as not only is the carving of texts and inscription well executed, 
but the whole proportions of the stone are beautiful. The whole of the 
Arabic inscription, carved in what is known as the ‘ Khat-i-Suls * 
character, could not bo deciphered, but at the end of it the name of the 
saint is entered in full, AbtL Isma’il Khaja ’Abdu-llah An^ari, and the 
date A. H. 859 also appears. This date, though, corresponds to about 
A. D. 1455, or 9 years after the death of Shdh Rukh, and owing to the 
whole of the inscription not having been deciphered, it is uncertain 
what it refers to. 

The date of the death of the saint, recorded in the following 
quartrain, seems to have been subsequently inscribed, as it appears on a 
separate corner of the stone and in a different character 

• 

• j * (3) 

• ^ yi jm • 

• ( j] • 

• A — lJ|jk — xc ^j\3 • 

“ Fat ” by the Abjad reckoning equals A. H, 481, or about the year 
A. D. 1089. 

• On one side of the tomb the following inscription appears, recorded 
by Hasan, son of Husain ShAmlA, in the year A. H. 1094 or A. D. 
1040 

• b ^ * (4) 

• jdl jd • 

• •y * 

Bead Jt A. H. A. 
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Bound the tomb itself the following insoription appears :< 


^^ 6 ' it ' ^ ^ -V' w- 


aA» 


0 ^u9 c ^ ^iSi 9 i,9 


9 * 




cty. j) cSJl^ ^ tS taStMttj) *iV— Jt*»T fjd 


k »W jijm jjC jwikil 

t vUiT 

‘ Uj«5 k::^/*VS «X|j. y^W 
i jh^ *^ i-is-* ; ^1 j{) 


e/4^ c> ) y- r' 

tv* ^ y «>'t^ •Jh/ 

»U j ^ jA ^Js:^ I 0>^ji 

«_4A 

ij \^J<i ij^ ti sj^^y* 

Sj>ij ji 


»lU ^1 J— iljbtS i—jS J'-J» ^ 

aa<^Ju« 

)il— Siti* ij^Idc— 'jjili 
la ^ — n iL^ y yj>jy v::^i-f 

iJiS iUi^ ^,5 

^ ji j^y* 'y ' 

A — ^1 J.> l) Jji) 

JSLji^ JidkiS fStjj^ sA>^.j} jf<i 

*^U^J V** ySi^ 

ij* h v)^it^ ‘ \j^h jy 


(5) 
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C. B. Tate— JVo^es on the City of Hirdt. 

^ I itif ^ ^ Aifc I! # 

• > ei^ • 

Tho Amir Dost Mn^jiammad’s tombstone is a plain simple but hahd- 
Bomc block of pure white marble, some 8 feet in length by abont li or 
2 feet in height and breadth, finely carved and snrronnded by a marble 
balustrade. It lies just to the north of the saint’s tomb in the open 
enclosure. At the head and foot of the grave stand small blocks of 
white marble, carved in imitation, but a very bad imitation, of the head 
and foot stones of the Khdja’s tomb.* They are dwarfed and quite 
lost in comparison with the original monuments. 

The Amir Dost Mul^mmad Sh&n died in 1863, a few days only 
after the capture of Hirdt, and curiously enough there lies buried quite 
close to him his rebellious nephew Sultan Ahmad K^dn, the son of 
Muhammad ’Azirn Ehdn, brother of Dost Muhammad, the then ruler 
of Hirdt, whom he was besieging and who died during the siege in tho 
spring of the same year. 

The remainder of tho enclosure is as full of graves as it can hold^ 
not only of notable Afghdns. but of members of the Safwian dynasty 
and also of the descendants of Jingiz Kb&n, the latter apparently 
predominating. 

Inside the portico also there are some 20 or 30 tombs mostly of tho 
families of Jingiz Khan and Shdh Bukh. One of the tombs of some 
member of the latter’s family is noticeable by tho fine block of black 
marble of which it is composed, beautifully carved and inscribed in 
Arabic. It bears the date of A. H. 895 or abont A. D. 1490. Another 
to Bustam l^u^ammad Khdn, a descen&nt of Jingiz K^dn, bears the 
date, according to the Abjad reckoning .of the following Persian verses 
inscribed in the Nast’aliq character, of A. H. 1053 or A. D. 1643 

• * * ( 6 ) 

• •sM «iy« ^ • 

• jijfi • 

• ^ 

• ( dlm/e cXt. j«> • 

Another marble tombstone has an Arabic inscription in the gnlg 
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character, recording the death of Mn^^oninad. ’1 wasp Sb&n, dimply de- 
scribed as the son of the third in A. H. 1067 or A.* D. 1657. 

A marble tomb to Mnt^ammad Amin £b&n, another descendant of 
Jingiz Eb&n, is dated, according to the Abjad reckoning of the following 
line, A. H. 1076 or A. D. 1666 

Ct-»1 ^Ji3 ) (7) 

Another marble tomb to Sh&hz&da Masa’ud is dated, according to 
the Abjad reckoning of the following verses, A. H. 1256 or A, D. 1840 

• dlOl Lm i ls * (8) 

j] y • 

• lip!] ^ jym ^pij» iuu y • 

• iLkjiS y • 

• aXAU • 

• Ji ^ ^ • 

• ^ ^ # 

• ( jyuiMC «cV«Y ) MiS • 

Several other marble tombs have had the names and dates obliter- 
ated, and one of black marble, finely engraved in Arabic, bears no 
name but the date of A. H. 865 or A. D. 1461. 

In the rooms around th^ enclosure there are many notable tomb- 
stones. One of the finest of these is to the mother of some monarch, 
known as the “ Mahd-i-’ulyd,” but the tombstone has no other name on 
it or anything to show who she was, as iz was apparently the custom at 
the time of her death not to inscribe a woman’s name on her tomb. 
The date of her death is fixed by the following hemistich 

j,| wiKf jl yke l.£^^ (9) 

literally, ** the place of descent of the light of pardon from the kindness 
of the Incomparable and Eternal God.” It would appear that Mahbit. 
has been purposely incorrectly spelt, having been inscribed Mahbit 
instead of Mahbit for the sake of the date. As it stands the date is 
A. H. 866 (A. D. 1462) corresponding more with the rest of the 
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tombs. Otherwise the date would be A. H. 475 (A. D. 1083), apparent- 
ly considerably^ anterior to any of the others. 

A marble tomb to Ustdd M\ihammad !^&ja is dated in Arabic 
A. H. 842 or A. D. 1439. Another to l^aja Sultan Muhammad, dated 
in Arabic A. H. 761 or A. D. 1360, was the oldest tomb noted.' 

Another tomb of some Shah Bu^ !^an, made of marble and 
engmyed in Kha^-i-Nasta’liq, has the following couplet 

• ^ • ( 10 ) 

• ^ tt) V tt/i* ^ * 

which gives the date by the Abjad as A. H. 1168 or A. D. 1755. 

Another to Mul^mmad Bahim ^an, bears the following inscrip- 
tion 


yjU. (11) 

giving a date of A. H. 1201 (A. D. 1787). 

A black marble tomb finely engraved in the Khat-i-Sulg to the 
daughter of some king, name illegible, bears the date A. H. 1109 or 
A • D. 1698 in the following lino 

( 12 ) 

A marble tomb to Muhammad Quli Sult&n has the following en- 
graved in the Khat-i-Nast*aliq 

jll JU (13) 

giving the date of A. H. 1015 or A. D. 1,607. 

A tomb‘of some one “ Az aulad-i-Salatin,” but name illegible, has 
the date A. H. 893 A. D. 1488, engraved in Arabic : — 


SjLiUi J ^ 


(14) 


There is a handsome black nArble tomb finely engraved in the 
Khat-i-Suls character to Sultan Mubammad B&yasunghur Ibn-i-Shdh 
Bukh Ibn-i-Timtir, but it has had the date carefully erased. 

Another tomb of some ruler has the name illegible, but the 
couplet 


• iA o;\j ^ • ( 16 ) 
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o ^ I ^ ^ ^ ^ 

,1^1^ ^JjUJ dJ\ • 


gives the date of A. H. 1115 or A. D. 1704. 

Ancybher black mai'ble tomb, name unknown, bears the date of 
A. H. 902 (A. D. 1487) in the following couplet : — 

• UflS /•ji * (16) 


* ay v'Jo a5i Jjjs ^ ^ • 

There was formerly a Qadamgdh, or stone bearing the mark of the 
footstep of Hazrat 'All, in an arched portico built by Shah Tahradsp 
Safawi on the north side of the court. The stone* apparently was carried 
away, as shown by the following words at the end of the inscription over 
the arch : — 


(17) 


which gives the date, by the Abjad reckoning, of A. H. 949 or A. D. 1543. 

On the south side of the court thp corresponding portico has fallen 
dr wn and the tombs in it type buried under the debris. At the door on 
the right-hand side as one enters the inner court is a large circular 
font of white marble, used though, so far as I could learn, only as a 
bowl to mix sherbet in for the use of the pilgrims visiting the shrine. 

Between the Gazurgah and the Joe Nao or new canal is the tombstone 
of Amir Jalalu-d-din, dated A. H. 858 or A. D. 1454, but the name of 
his father is obliterated. Jalalu-d-din himself is named the Shahid, 
proving that he met a violent death. 

Of the other shrines around Hirit, the largest is the Ziyarat-i-Aw'’al 
Wali as it is commonly pronounced, but in reality the tomb of Sultan 
Abd-l-Walid Ahmad, the son of Abii-r-Raza ’Abdu-llah Hanafi of Az^- 
dan of Hirat, who died in the year A. H. 232, or about A. D. 847. 

The tombstone over the grave has disappeared, but the following 
inscription taken from a slab, put up over the door of the shrjne by 
Sultan Husain Mirza, gives the name and date of the death of the saint, 
though the date of the inscription on the slab is not mentioned. 


( i /. ***^1 tt > 

' r 





i'iliSI 






U - if ^ 
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The shrine lies some two miles to the west of the city, and the 
pres ciiibuilding was, it is said, erected by Shah Saltan Husain, who 
reigned at Hirat from A. D. 1487 to 1606. It possesses the usual lofty 
arched portico with a domed enclosure containing the tomb behind and 
other rooms around, but is built of plain brick throughout and unadorn- 
ed except by some mosaic work inside. The garden in front has been 
allowed to fall into decay, but some lofty pine-trees still remain. 

There is another large and similar sln'ino about a couple of hundred 
yards to the south of the city, known as the Ziyarat-i-Sult«in Mir Shahid. 
The tomb stands in the centre of tlie lofty domed enclosure immediately 
behind the arched portico, and is surmounted by flags of many colours, 
the poles of which are mostly topped with the figure of an open hand. 
No meaning appears to be attached to the symbol ; it is simply said that 
the standards, presented by the Prophet to his people, were surmounted 
by a hand, and the tradition still remains. 

To show how little is known about the history of these shrines, I 
may mention that I was assured that the saint buried here was Saltan 
Mir *Abdu-l- Wahid, the ruler of Hirat, when the city was besieged and 
captured by Hulakd Khan, the son of Tuli Khan^ son of Jingiz Khan, 
shortly after his capture of Baghdad in A. D. 1253, and that Sultan Mir 
*Abdu-l-Wahid fell in the defence and thus earned the title of Shahid or 
martyr. On having the tombstone cleaned from the lamp oil and dirt 
of ages, it appeared, however, from the Arabic inscription, that the name 
of the saint was ’Abdu-llahu-l-WaWd, the son of Zaid, son of Hasan, son 
of 'Ali (the son-in-law of the Prophet), son of Abu Talib ; that bo was 
born either in A. H. 35 or 37 (A. D. 656-58), and that he died in A. H. 
88 (A. D. 707) in the lifetime of his father ; that his grave was found in 
A. H. 320 (A. D. 932) in the time of ’Ali^ son of Hasan (an Imam of the 
Zaidi sect) and of Shaikh Hasann-l-Basrah, and that the present shrine 
was erected by Shah Snltan Husain in -A. H. 890 or A. D. 1486. 

In the same building there is another tomb. The inscription on the 
stone ^ives the name Ja’far Abu Ishaq and date A. H. 289 or A. D. 902. 

In addition to the Ziydrats at the city gates, there is a small shrine 
called the Ziy&rat-i-Khaja *AU Baqar on tho north-east side of the city, 
and another called the Ziyarat-i-Khaja Tdq (?) adjoining a graveyard, 
used as the burial-place for ^ho Kabulis, a little to the east of the city. 

To tho north of the city there is a long mound which evidently at 
some time or other formed part of the rampart of the city wall. This 
is confirmed by Ibn-i-Hauqal, as above quoted, and it is clear therefore 
that tho city extended up to this point as late as the 10th century. 
This mound is now known by the name of Tall-i-Bangiyan or tho mound 
of the bhang-caters ; the people given to bhang having, it is said, been 
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in the habit of holding their meetings on this mound ; before that, the 
mound is said to have been called Tall-i-Qutbiyan or the mound of the 
holy men, from the numbers who* lie buried in it. The mound at the 
present day is one mass of graves, and at one place on the northern side, 
in digging out the foundations for the fortifications, a large stone-lined 
mausoleum was found at a considerable depth, full of human bones, but 
with nothing in it to show who the people buried there were, though 
they are believed to have been Muhammadans. 

There are two shrines on the mound, ordinary domed buildings of 
burnt brick. One contains the tomb of *Abdn-llah, son of Mu’awiyah, son 
of Ja’far, son of Abu Talib (the father of Hazrat *Ali) and grandson of 
Zainab (the daughter of the Prophet by his wife. Fat imah). The follow- 
ing inscription, giving these ptarticulars, is engraved round the podest<al of 
tlie tomb, but does not give the date of death ; it records the fact that the 
present building was erected by Shaikh Bayazid, son of *Ali Mushrif in 
A. H. 865 (A. D. 1461). 

ro ^ o 35 

! - • * 

^ UJ ^ y ^ ^ ^ u.* ^ ^ ^ ^ ^5 ^ ^ ^ ^ 

aIII ^ 

“y> y ^ ^ ^ \ ** ^1 

^5^ ^ ^ ^ ^ 0^0^ o yy y P o it Pf, y 

\y ^ ' P ^ y 'y ^ ^ y y 

fo y*^§ it ^ ^ t ^ 0-^35 ^yo oP^o o lo y y<t' 

aU JyWI 8j^U)| 

** y ^ y y^ ^ * y ^ y y ^ y y y * 

^y y ^ ^ ^ ^ it ^it ^ y o y y t o tH fo y y ^ y £0 

J Ic Ui: JI 4jlA. 

In the same building there is a tomb said to be that •of Mir ^^u- 
sainf, but on the tombstone the name of Amii* Muhammad and date 
A. H. 838 (A. D. 1435) are inscribed. This tombstone is said to have hoe it 
brought from elsewhere and stuck up here. 

The second shrine is known as the Ziy/nMl-i-Sliali/adu but 

the tombstones here also are said to have been brought from elsewhere. 
On the headstone to the grave the name of Abd-l-Qasim, son of Ja’far, is 
engraved in Persian and the date of death A. H. 994 or A. D. 1586, while 
on the back of the same stone another inscription gives the date of A. H. 
897 or A. D. 1492. On the footstouo the name of Amir Jalalu-d-diu is 
engraved, but without date or particulars. 


y yZt y ^35 P y O p y P y 

^UijJl j ^UaJLyt j (19) 

y y 


y > y y r Qy y^ 

cy]jc Ji^\ 
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I now come to the Munalla, formerly, I suppose, the grandest build- 
ing anywhere in this part of the world, but now in ruins and under 
orders from the Amir *Abdu-r-Rahman in course of demolition. Tho 
so-called Musalia in reality consists of tho remains of three separate 
buildings, running north-east and south-west, and covering a total space 
of nearly 600 yards from end to end. 

Of the Madrasah or college nothing but two high arches and four 
minarets remain. The arclies must be at least some 60 feet in height 
and are covered with the remains of fine tile work of beautiful and 
artistic designs. The tile work on the minarets seems to have been 
mostly worn off by stress of weather, while inside the arches the tiles 
in some places are still perfect. The minarets of the Madrasah appear 
taller than those of the Musalia and must be between 120 and 150 feet 
in height. There is a tradition that the present remains formed portions 
of two colleges, known in Turki as the Kosh Madrasah or pair of col- 
leges, which are said to have been built by Shah Rukh Mirza. At the 
western end of the ruins there is a large, handsome black marble tomb 
with a well-carved inscription in Arabic, bearing the date A. H. 843 or 
A. D. 1440. The inscription is broken and cpvercd with dirt, but the 
following was deciphered, showing that it is the tomb of Bayaqrd, son 
of 'Umar Shaikh, the son of Amir Timtir : — 


to I 




•it ^ ^ 


• 2.JUiUj ^ 


The domed building called the tomb of Shdh Rukh stands between 
the Madrasah and the Musalia. It is faced on the east by an archway 
and by one solitaiy minaret, still covered* with tile work. The dome, 
too, was once covered with blue tiles, b\it is now sadly out of repair. 

Within the dome there aro six tombstones lying scattered about, all 
of black mar]ple, engraved in Arabic in the Khat-i-^uls character. The 
principal of these and the one that gives the name to the building, 
though the latest in date, is the tombstone of Sh&h Rukh, but instead 
of marking tho tomb of the great Shah Ru^, the son of the Amir 
Timfir, and the founder of the Madrasah as I was given to understand, 
it appears from the following inscription that it is the tomb of some 
other Shah Rukh, a great-great-grandson of the Amir Timur, who died 
47 years after the death of the real Shah Ruk|i. 

The inscription is as follows : — 


^lUSI Lmihj (21) 
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00 ^ o9 9^0 . 

J XJliJI ^ JUJI ^ »UJI iJli'l 

0 0 0 0 0 0 0 0 ^ 0 T» 0 

^o 9 0 ^ 0 0^*90 yrf ^ ^ o s35 ^ o ^ 

^IIsJau ^lt3l4MJ| ^1 ^UiLm ^jJI j j 


J' I -» -* -» 

00^0 00*0 o'^* 9 0 o9 0 0*0 *o9 


00ij9 


Ji>cS| |4|tkLi ^1 i^li^ 

0 ^ ^ ^ *^' 1^1 
0 00 o^ 0 ^0 s 9 9 9 0i^0 * 0*0 * o%y 0 0 

^caJI ^ J^l j ixhJLnJI j ^Ja^yi ^^UaLiJI ^1 


00 0 * 


d* o O0* o * 


990 


000 o * * 0 0o9 o9o0 o 0 


AUh JI^ ^ j£0 •>> Jdjfi 

* 0 0^0 

Shah Knkh Sultan, son of Sultdn Ab^ Sa’ld, son of Sult&n Mul>aTnmad» 
son of Mlrdn Shah, son of Amir Timur, dated A. H. 898 or A. D. 1493. 

The second is the tomb of Bayasunghur, son of Shah RuU[i, son of 
Timur, and is dated A. H. 836 or A. D. 1433 : — 

9 O0 . 9 0 o 9 o 9 0 , ^ ^ i^fi ^ ^ 

} ^XnLJI yjX^ (22) 
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The thii'd is the tomb of Sultdn A^mad, son of 'Abdu-l-Latif, son of 
Sultan ’ITb^id, son of Shah Rukh, dated A. H. 848, (A, D. 1445) ;— 
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tiZ-jl wijJaliljAe A^l ^j^VkU ^Uai (23) 
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The fourth is the tomb of ’Alau-d-Daulah, son of B&jasuujj^nr, son 
of Shah RuUb, dated A. H. 863 or A. D. 1459 :— « ' 

OAjuJI jUwj Ij ^a/l. a/joII <£i\M u)UaU (24) 
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Tlie fifth is the tomb of Ibrahim Sultan, son of ’Alau-d-Daulah, 
son of Bayasunghur, son of Shah Rukh, son of Amir Timtir, who ap- 
parently died in the same year as his father, viz,, A. H. 863 (A. D. 
1459) 

\ ^ ^ ^ ^ ^ ^ 
aIm j Afi ^ &*«!,)) 


> 






The sixth is the tomb of Gohar Shdd, said to have been the wife of 
Shah Rukh and the sister of Qard Yusuf Turkman and the founder of 
the Gohar Shad Masjid in Mashhad. The inscription, which is as follows, 
gives the date of her death as A. H. 861 or A. D. 1457 : — 



• There is also a domed building, called after her name, in Kahsan(P), 
but it contains nothing to show how it came to bo so called. 

The Masalld was a huge, massive building of burnt brick and 
mortar .throughout, almost entirely faced with beautiful tile, or rather 
mosaic work as the various patterns were all formed of small pieces of 
enamelled tile compactly fitted together in fine gypsum ^plaster. 

Miisalla means the place pf prayer, and the building is said to have 
been erected by Sultan Husain Mirza (the grandson, I believe, of the 
Bdyaqra, the grandson of Amir Timfir, who lies buried in the Ma- 
drasah), who ruled at Hirdt according to history from A. D. 1487 to 
1506. Sultdn Husain Mirzd is said to have been buried in the Musalld ; 
but now that the building is in course of demolition, any graves that 
may be there are buried many feet deep in the debris, and it is impos- 
sible to verify the statement. 
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The main building of the Musalla consisted of a fine, lofty dome 
some 75 feet in diameter, with a smaller domed building* behind it and 
many rooms around. 

The^ entrance to this was from the oast through a lofty archway 
some 80 feet in height, the outer face of which was one great sheet of 
mosaic work, mingled with large inscriptions in gilt. Above the arch- 
way was a square-topped mass of masonry containing rooms and pas- 
sages of sorts, - adding greatly to the height of the building. Beyond 
again, or to the east of this archway, was an enclosed courtyard some 60 
to 80 yards square, surrounded with corridors and rooms several stories 
in height, all faced with enamelled tile and mosaic work. 

The. main entrance to the -building lay through another massive 
archway, also some 80 feet in height ; but thou^ the inside of the arch 
was lined with tile work, the outside was bare and looked as if it had 
never been finished. Four minarets, some 120 feet in height, form the 
four comers of the building, and are still for the most part covered with 
tiles, though a good deal has been worn ofE by the weather, especially 
on the north by east, the side of the prevailing wind. 

The rooms around the courtyard are supposed to have been for the 
accommodation of students, who, doubtless, flocked to Hir&t in the 
palmy days of Shih RuKh and Sultan Husain Mirza. 

Beyond the Musalla, a mile or more to the north of the city, there 
is an old domed building, covered with the remains of tile work, and with 
a hole in the centre of the floor giving access apparently to some under- 
ground chamber now mostly filled up. Local tradition declares that 
there used to be a passage from this chamber right into the citadel, but 
the appearance of the building would seem to show that it was built 
as a mausoleum, though no tombsiones are visible. 

Some 40 or 50 yards off there are five or six tombstones lying about, 
both of white and black marble, some inscribed in Arabic and others 
in the Nast’aliq character, but only one of them could be deciphered, 
and that was to Amir Jalalu-d-din and dated A. H. 847 or A. D. 1444. 

There is also a stone bearing Amir Jalalu-d-din ’s name* in the 
Ziyarat-i-Shahz&da Qasim, and the third between Gazurgdh and the 
canal, but who these Jalalu-d dins wore could not be ascertained. 

To the west of the domed building with the underground chamber, 
there are various other shrines and tombs of holy men, so holy that 
access to them by Shi’ahs even is forbidden by their Sunni guardians. 
One of these tombs is said to be that of Maulana Jami Sha’ir, but the 
inscription in the Nast’aliq character on a pillar at the head of the grave 
gives the name of Shaikh Zainu-d-din, and I mention ifc because the deter- 
mination of the date of his death, as rendered by the Abjad reckoning 
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of the inscription thereon, has proved such a puzzle that no two of the 
experts to wholn I have shown it could agree in the interpretation of it. 

The inscription is below, and the translation is something to the 
following effect: — “Shaikh Zainu-d-din, Imdm and leader of men of 
religion, the axis of the world, the threshold of forgiveness, the re- 
lation of truth, who rose from the earth below to the heaven above and 
on whose skirt there was no dust. His age was 81 and the time of his 
death was also that number with one year added to the calculation.*’ 
This inscription has been variously interpreted to me as A. H. 202, 621, 
741 and 832 or A. D. 818, 1222, 1341 and 1429 ; but which is correct 
I cannot say. 

• (27) * 

« y^)sLi » 

• ^ ^ y * 

• KJUiS jl # 

• yii j cJ^*“ ^ • 


Translations of the preceding inscriptions prepared hy Maulawi Ahdul 
Hak Abid, Professor of Persian, Calcutta Madrasah. 

No. 1. 

When the just monarch Shah Rukh laid the foundation of an 
elegant building for the purpose of doing honour to the sepulchre of 
thte master of the Ansar, ^ he found . the open yard of Gazur-gah,* 
like Quds-i-Khalil,-'* an object of jealousy to Baqi’u-l-Jannah,^ owing 
to the blessings of the souls of godly men. 

• 

^ An^ar — asBistants, defonderSi applied partioolarly to the citizens of Mad in ah 
who assisted Maliammad when obliged to flj from Makkah (Maooa) ; also, applied 
to the descendants of those citizens who now form a tribe called An?&r. Here the 
word is used in the latter sense. ' 

^ Gaznr-gah — name of a place in Hirat, containing the remains of O&ja 
'Abdn-llah An^arl. 

* Quds-i-^aJil — name of a place in Jerusalem containing the tombs of several 
religious persons, of whom the most famous was Im£m Mubammad Taj-i-Faqih, 
whose descendant Makhdum Sharafu-d-din A^mad lived at Bih&r. 

* Baqi’u-l-Jannah — commonly called Jannatud-Baqi’ is the name of a place at 
Madinah, where are buried Imam Qasan, Zainu-l-’ Abidin and some other members 
of their family. 
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(Hore) he built monasteries and erected conVents for offering praises 
and thanks to the Great Lord of the universe. 

This clear reservoir he constructed for the thirsty pilgrims of this 
threshold^ for the sake of God’s pleasure. 

For years men derived benefit from this lasting work of utility, just 
as a thirsty cloud receives water of blessings from the river Nile. 

Because, like a boat for a long period, it received slaps of waves, it 
was at last made to sink down by the heavy burden (or, its base, at last, 
sunk down under the superincumbent mass). 

As there is no constancy in the material objects, long age proved 
to be the cause of its ruin. 

One of the descendants of ‘the monarch, a deceased lady, repaired 
it, in order to gain a perpetual reward and numerous blessings. 

(She is) the exalted cradle, the chastity of the world, the pearl of the 
casket of modesty, of whom there is no equal or like in the seraglio of 
her chastity. 

So long as each thirsty one drinks water once out of the reservoir, 
may the Great God quench her thirst with the water of Kausar^ (one of 
the four springs of Paradisp). 

OKhazir!^ when I enquired of my experienced intellect about the 
year of its repairs, it suggested (as follows) ; 

She has poured down for charity’s sake the water of the Salsabil 
(one of the springs of Heaven) into the reservoir of the Zamzam ” (the 
well-known well of Mecca). 

No. 2. 

And the angels called to him, while ho stood praying in the arched 
niche.” (This is a text from the Quran, appertaining to Zachariya.) 

* No. 3. 

That !|Qiaja, who is both externally and internally a king, is aware 
of the secret of the real state of both worlds. 

If you know, according to the Abjad reckoning, Fat is the year of 
the death of Khaja ’Abdu-llah. 

No. 4. 

In order that the cup-bearer of the •divine knowledge may give 
your heart the liquor of wakefulness, come to the assembly of ^aja 
’Abdu-llah An^ari. 

The tombstone of his sepulchre is a beautiful cypress which, by its 
excessive beauty, has so moved the angels that they exclaim and cry like 
turtle-doves. 

^ Khay.ir— (oaae address) - poetical name of the writer. 
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Welcome to the shrine, on the ^ronnd of which bows down many a 
head ! Hail to the threshold, the dnst of which is kissed by many lips ! 

This is a threshold, by the dust of which kings of the world' hold the 
crown of honour and the throne of dignity. 

How can the sun put his face on this exalted threshold, if the sky 
do not double itself under his feet. 

If rain shower down from the roof of its lofty building as if from a 
cloud, grass will gi'ow on the dome of the high sky. 

The world receives light from the sky-lights of its building ; and 
of the truth of this saying both the sun and the moon are witnesses. 
He shuts the doors against all misfortunes, who takes shelter within 
the compound of its threshold. 

It acquired this distinction through the favour of that pious man 
who took his seat hero in the cradle of dnst, the saint of Hirat, the 
chosen of the An^ar, the dome of whose threshold touched the arch 
of the sky. 

The studies of the students of colleges are his works, and the 
prayers of the disciples of Kh4naq4hs are his teachings. 

His tomb is a gdzurgah* (a washing-place), wherein the cloud of 
the divine forgiveness washes white the black (sinful) records of men. 

The Mil* (head-stone) at the head of his grave, overcovored 
with light, serves to apply the collyrium of wakefulness to the eye of 
the heart of the visitors. 

The lantern of his tomb is a bucket of gold in appearance, by means 
of which the Joseph^ of the heart got rid of the confinement of the well. 

May the light of his saintliness, which has spread over the world, 
bo a guide, up to the day of resurrection,* to the travellers led astray 
from the right path. O Jami this door is the Ka^ahah^ (sanctuary) for 
the realization of every desire ; so direct the face of supplication to it and 
submit your want. 

a 

• 

' Here the word ' g&znr-g&h * is used in its litoral sense, as a common noun, 
meaning a * washing-plaoo * ; but at the same time it refers to the place of that 
name, mentioned in Note 2. 

* Mil — a block of stone of roller-liko form erected perpendicularly at the 
head (and sometimes both at the head and foot) of a grave to mark the spot ; also, a 
skewer or wire used to anoint the eye with collyrium. Henoo a play upon the word. 

* Here is a reference to the story of Joseph, son of Jacob, who was thrown into 
a well by his envious brothers, but an Arabian merchant, Malik, passing by the well, 
took him out by means of a bucket. 

^ Jdmi — poetical name of a celebrated Persian poet, who flourished at J4m 
(name of a town). ^ 
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No. 6. 

The light of the star^ of Jingiz the decoration of the masnad 
(throne or cushion) has unfortunately put his feet out of the field of the 
world, • 

The ’Aziz* (king) of the Miqir (metropolis) of wealth, the sun 
having the grandeur of Jupiter, the beauty of the garden of royalty, 
(namely) Bustam Muhammad Khan. 

Some one came forward from secrecy, and dictated the year of his 
death (as follows) ; — 

Ho is the king of the throno (or cushion) of faith in the dominion 
of the next world.” 

’ No. 7. 

The words which contain the date of Muhammad Amin KhAn’s 
(death) are * Bauzat-i-Jdwiddn ’ (an eternal garden). 

No. 8. 

Alas ! tho revolution of the sky threw aside the star which was 
shining in the Zodiac of greatness by its happy rise. 

It uprooted a straight cypress from the garden of kingship, for 
in the cry of tho dove you hear a mournful groaning. 

One of the descendants of the royal family, whoso end has become 
happy on account of the prosperity of tho faith, through tho holiness 
of the Ka'abah of Islam, 

Prince Masa’ud, who, on account of his generosity and spirit, was 
accustomed to show politeness, high-mindedness and generosity. 

When wisdom asked the date of his death from Bizw&n,^ he 
replied : — 

“ The prince Masa’fid caiAe to Paradise.” 

• No. 9. 

It is, by tho favour of the incomparable Eternal Being, the descend 
ing place of the lights of forgiveness. ^ • 

No. 10. 

The flower of the garden of beauty, Sh&h Bu^, who went out df 
this world with the light of faith. 

^ The word kaukab generally means a star ; bnt it may bo taken as a contraotion 
of kaukdbah which is applied to a polished steel ball suspended from a long pole and 
carried as an ensign before the king. 

* ’Azfz-i-Mi^r — was formerly tho title of the minister of Egypt, bnt afterwards 
it was assumed by the kings themselves. Mi^r — lU. a large town, applied both to 
Egypt and its metropolis Cairo. 

^ Bizwan— the porter or gardener of Paradise. 
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No. 11. 

He said Mulbaminad Rahim Shan carried faith with him.” 

No. 12. 

She is a chaste ^rl of the descendants of Khdqdn (monarch). 


No. 13. 

The year of his death is “ Bdydz-i-Jindn ” (the garden of Heaven). 

No. 14. 

Eight hundred and ninety-three. 

No. 15. 

For the date of the dignified king is : — “ May God, the Most High 
bless his grave.” 

No. 16. 

On the tombstone of his sepulchre, the ppn of the decree of God 
wrote “ Indeed his tomb is hallowed.” 

No. 17. 

“ It was the Qadamgah of Hazrat ’Ali.”* 


No. 18. 

Abfi-1-Gh4zi, Mu’izzu-l-mulk-i-wa-d-din Shdh Sult&n Husain Abti-l- 
Walid Ahmad, son of Abu-r-Raza of the Hanafi sect, a native of Azidaoi 

died in the year two hundred and. thirty- two, A. H. 

• * 

No. 19*. 

And he is the king of lords and chiefs, the martyr killed unjustly, 
tile diver of the ocean of divino knowledge, and the traveller in the 
ways of religious observance and spiritual purification, the one chosen 
to look into the mysteries of God the most powerful, 'Abdu-llah, son 
of Mu’awiyah, son of Ja’fai) son of Abti T^lib; may God be pleased 
with him and with his grandmother, Zainab, the virtuous daughter 
of the Prophet’s daughter, Fatimah Zahrd. Thrtnigh tho exertion of 
the sinful and poor slave, the servant of the descendants of the Prophet, 
this humble self ShaiU^ Bayazid, son of ’All al-Mushrif, (this building 
or tomb was erected) in the year eight hundred and sixty-five, A. H.« 

^ Qadam-g4h— place for the feet to rest on. 
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No. 20. 

Mu’izzu-d-datilat-i-wa-l-imilk-i-wa-d-dm, Bayaqra, son of the mon- 
arch, the fortunate martyr ’Umar ShaiJA, son of Tirndr, the Qdrgan, 
died in the year eight hundred and forty-three, A. H. 

No. 21. 

He, before whom- stand the kings of the dominions of Isldm and 
who is the protection of the monarchy of Khans, the king of all the 
quarters of the world, the fruit of the tree of royalty and justice, by 
inheritance and right, Mulnu-s-saltanat-i-wa-d-dunya-wa-d-din, Shah 
Eiukh Sultan, son of the fortunate monarch, Sultan Abd Sa’id, the 
Gtirgdn, son of the great monarch Sultan Muhammad, son of the great 
and just monarch, Mirdn Shah, son of the first great monarch Qutbu-l- 
haqq-i-wa-s-saltanat-i-wa-d-dunyd-wa-d-din, Amir Timur, the Gurgdn, 
died on the 15th Shawwdl, in the year eight hundred and ninety- 
eight, A. H. 

Na 22. 

Mu’inn-s-saltanat-i-ward-dunyd-wa-d-din, Bdyasunghur, son of Shdh 
RuWi, son of Timdr, died on the 6th Jumadd-l-dld in the year eight 
hundred and thirty-six, A. H. 

No. 23. 

Nizdmu-d-din, Sultan Alimad, son of ’Abdu-l-Latif, son of Sultan 
^Ubaid, the Gurgdn, son of Shdh Rukh Sultan, died on the 10th 
Zi-l-hijjah, in the year eight hundred and forty-eight, A. H. 

No. 24. 

c 

Sultan ’Aldu-d-daulah, son of ^iydsu-d-daulat-i-wa^d-din, Baya- 
sunghur, son of the fortunate and praised king, Mu’inu-s-saltanat-i-wa-d- 
dunyd-wa-d-din, Shdh Rukh Sultan, may God enlighten their judgments, 
died on the 6th of Zi-l-tijjah, in the year eight hundred and sixty- 
three, A. H. 

No. 26. 

Ibrdhim Sultdn, son of ’Aldu-d-daula£, son of Bdyasnnghur, son of 
Shdh RuWi, son of Amir Timfir, died on Thursday, the 18th of the holy 
month of Ramazdn, m the year eight hundred and sixty-three. 

No. 26. 

This is the tomb of her whom the great God granted power to 
have together the soveteignty of this world and the happiness of the 
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next, and of whose magnanimity there are left, on the face of the earth, 
many groat and eminent footprints in the path of benevolence. She 
was Gohar-ShddAghdf the exalted cradle, the greatest concealed, the 
Bilqis (the wife of Solomon, the prophet) of her age, the po^essor of 
kingdoms in the countries of religion, the chastity of both the worlds, 
may God enlighten her judgment. The great calamity (of her death) 
occurred in the middle of Bamazdn, in the year eight hundred and sixty- 
one. O God forgive her ! 


No. 27. 

Shai^ Zainn-d-din, the leader and the chief of the faithful, the 
Qutb (saint) having the heaven for 'his threshold, the Qbaus (saint) 
possessing the knowledge of the mysterious truths, went out from the 
low spot of the earth to the height of heaven, with his skirts free from 
the dust referred to in (the following verse of the Qur&n) “ I wish I 
were dust.”i His age was eighty-one, and this same number, if increased 
by one year, will represent the year of his death. 

[Maulawi Abdul Hak Abid has kindly worked out the various dates, 
mentioned on p. 99. The date 202 is obtained by adding 81 to the value 
of the letters of the two words (91 -+• 30 = 121) ; 741 is got 

by adding 1 to the value of tSi (30 -f 710) ; and 832 is got by 
adding 1 to the value of JU (91 -|- 30 + 710). By similar pro- 

cesses the following additional dates may be obtained ; viz,, 831 by add- 
ing 740, the value of (30 -|- 710), to 91, tho value of one ; 

again 861 by adding the same 740 to 121, the value of (91 -f 30). 

Besides several other combinations might be made. But perhaps tho 
date really meant is simply 811, i. e,, 1 added on to 81. Ed.] 


Three new copperplate grants of Oovindachandra Deva of Kanauj, ^ dated 
• Samvat 1180, 1181 and 1185. (With three plates,) — By A. FuflEBB, 
Ph. D. 

No. 1. 

Baiwdn Plate, Samvat 1180. 

The original plate, containing the inscription now published, is in the 
Provincial Museum at Lucknow. It was found in April 1885 at 
Baiwdn, a place eight miles north-west from Biswdn in the Sitdpdr dis- 
trict, in a small khera, or mound, into which a Brdhman was digging for 

‘ The infidels will utter these words on the day of resurrection. 
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some private purposes. His Highness Bdj&*Amir Hasan Q^dn of 
Mal^mtid&bdd acquired the plate and presented it to the Lucknow Mu- 
seum. 

The plate (see Plate VI), which is inscribed on one side only, 
measures*!' 2f by Hi" ; the edges being raised into rims. The in- 
scription is in pei^ect preservation throughout ; but the technical execu- 
tion is badly done, there being a good deal of clerical mistakes and of 
misshapen letters. It is composed in Sanskrit and written in Devanagari 
characters. The seal is circular, 3" in diameter ; it slides on a plain ring 
about i" thick and 4" in diameter, which passes through the ring-hole 
in the top of the plate. The inscribed surface of the seal has suffered 
a good deal from corrosion ; but the traces still visible fully prove that it 
is identical with the seal of the Basahi plato**^ of Govindachandra Deva, 
of Saipvat 1161, which has in relief across the centre the legend Srimad- 
Oovindachand/radevah ; in the upper part Garuda, half-man and half-bird, 
kneeling and facing full front ; and in the lower part a ianA;^a-Bhell. 
The weight of the plate is 5 fts. 2 oz., and of the seal 2 lbs. 4 oz., total 
7 &s. 6 oz. 

The historical inforination afforded by ^his plate is the same as 
that derived from tlie other four grants of Govindachandra Deva already 
known.f Of the four ancestors of Govindachandra Deva who are enu- 
merated here as elsewhere, ew., Yas'ovigraha, Mahichandra, Chandra- 
deva and Madanapala, nothing specific is mentioned beyond this, that 
Chandradeva acquired the sovereignty over Kanyakubja (Kanauj) and 
that his kingdom included Benares, Ayodhya, and ancient Dehli. 
Attention may also be drawn to the fact that the sovereignty over 
Kanydkubja is described in verse 8 as having been newly acquired, even 
when Govindachandra, the ^andson of Chandradeva, was reigning. 
This seems to indicate that Kanyakubja was lost during, the reign of 
Madanapala and re-acquired by Govindachandra Deva. 

The grant was made on Monday, the full-moon day of the month 
Margas'irsha, in the (Vikrama) year 1180, answering it appears to 
Monday, the 21st November 1123 A. D. The king, Govindachandra 

* This grant has been edited and translated by Dr. BajendraUla Mitra in the 
Jonr. As. Soo. Beng., Yol. XLII, p. 321 ff. and re-edited by Mr. Fleet in the Ind. 
Antiquary, Vol. XIV, p. lOl. Another grant of the same king, of Saipvat 1174, 
has been published by Dr. B. Mitra in the Jour. As. Soo. Beng., Vol. XLII, p. 824 
fl. The two original plates are in the Luoknow Museum. 

t Viz,f tho two grants of Govindachandra Deva, of Saipvat 1161 and 1174, 
mentioned above ; a grant of the same, of Saqivat 1177, partly edited by Dr. F. B* 
Hall in the Jour. As. Soo. Beng., Vol. XXXI, p. 123 ; a grant of tho same, of Saqivat 
1182, edited and translated by Dr. F. E. Hall, ib. Vol. XXVII, p. 242 ff. 
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T)eva, when making the grant, was at Benares ; the donee was the 
Brdhman ThaUhura Bdldd/ityaiarmd of the Fard&a/ra class (gotra) ; and 
the object granted was the village of Sohanjaka* in the Navagrdma 
district (pattald), 1 am unable to identify these places. 


Text* 


w »] 

[2] 01 imH P^^n’dnj! I ^wrfifTOTftw »rwr 

TJgv’CJ f II] wwtwrfWir^- 

[3] I Wm*q[«rrT^ w a n] «il- 

[4] vifhSnrfirfijT.* i %«^J^iT»rTWiTOfinrit^!i%4npf o ^Nufr- 


[5] H [» p] 

Jupi LO ^awfl ^t- 

[6] ^irtt ^?nn 5 «inPi: ii [i p] »iwnii^r x.fH ft>^«<tyiw fa- 

I wrfioNnpwftm- 


[7] f^s vftHir: R K p] wftfipareM^- 

[ 8 ] p MyrciPi%faiprng » rfiii4ip g|i »ficjryftpp t^r.- 

nft% 0 [« p] 


* From thft original plate. 

L. 1. Tho second stx-oke oftor Boporfluous. Bead ^nf^. 

P[^» ; 1 ^ ■* 

^ L. Omit the yisarga after | 

L. 8. Bead ’TO I 

L. 4. The second stroke after 1*^5 superfluous j read • the sign after 

^grgipf superfluous ; o^pnfo | ^ 

L. 6. Bead } TOlfttf* J * 

Wif4«l^<^W4<W«» - I A grant of Madanaptta, of Saipvat 1164, published byDr. F. JS. 
Ball in tho Jonr. As. Soo. Bong., Vol. XXVII, p. 220 ff., reads TOltinsteadof I 
L. 8. MTOVV; the second stroke after e<iui# superfluous j rood 
ftw ; I *»«“» ® synonym of according to Hemachanira. '* 
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wtr Jwt tr jfrPn^^ ffir ^ 

[10] H [« «] w 'K'wntftnsrj ^ «rftro i i^it- 

fW’WiTwnt»nrflnro vm w»nr- 

V# • 

[ 11 ] wrn K [({ «] tm n rt*w 

[12] i ^ wniwi [ c^ i a n fi iKi w< w?i v 

[13] I 


[ 14 ] frarftH ^^ iiw w< gi«il I ^‘- 

awiim»mfhna®^t»ra- 

vA 

%*iwfiwf«niTR«ni^<i- 

[17] fir ^ w [I] w^rr^qftftifSnniwr: ^arararovi 

^llWl<('V OT- 

[ 19 ] qWuTOf fifnV tmf^ I qr^q f htyiTTTOT *irnift | q ^ ^i f^»nq qr 
jJmqt qnwr f^fqqqpq^- 


finwqi^qq- 


Ii. 9. Bead o^^mqa ; r second stroke after suporflaons ; 

read qi^iPOT* ; ^*>^1 1 

L. 10. Bead oqjil; ; aTlflRlT q?T I 

L. 11. The sign after suporflaons ; read •qq^qj^tnCmn^^K^FSpraff* I 

L. 12. Bead ; aqx^^TqTWffj^^X^UHf^injT^ I 

L. 13. Bead e^qq|l^qu|(1|qKqa J •qT^^<V<Ht)l^q|T» | 

L. 14. The signs after and qqvi4iqq<0iqi snperflaoas ; read 9iq^q[> 

qra wgf1 qi « qi <tf - 1 ^ 

L. 10. Bead ag fanfiiq i y fi lfilRTTe j ift qqWlf^H * I 
L. 17. Bead ftfi^ a ro qi | 

Ii. 18. Bead ^^mi* ;^»«PR» ; I 

L. 19. Bead I 

L. 20. Bead •jiq)q|iifi|«iT ; •^WVqfirosqtUvc I 
0 
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[21] iin 4 ^ tr 

[22] vA 1 ^rmsfi^ i 

[23] fin w iw f 

[25] ^inimviOiii^vn V w h ^ni wFwit: i hW v Bfiimnfir 
^ sra ^ fii [i] ^ nV 5#- 

[26] BrtWV iTTBift a ft. a] air^ wt vc® i b 

ftwHit wfips.w frofw: iwBifiT n [<.^ a] n- 

[27] wimr "b « awt ftir«an*N %fii^ n vnfit t ft^ i] 

[28] 1 Btr ^ wT Bin a fta «3 

[29] ai« fw[f%]iiftifli N * 

Translation. 

Oip ! Miay it bo well ! Xy^ ^)- the agitation of Lakshmi 

during the amorous dalliance, when her hands wander over the neck of 
Vaiku^itha (Vishpu) filled with eager longing, bring you happiness ! 

(v. 2.) After the lines of protectors of the earth bom in the solar 
race had gone to heaven, there came a noble (personage) YaSovigraha 
by name, (who) by his plentiful splendour (was) as it were the sun 
incarnate.* , 

(v. 3.) His son 'was MaMchandra who spread his boundless fame, 
resembling the liioon’s splendour, (evenyto the boundaify of the ocean. 

L. 21. Read ftfMlfWWTg^ j ^IWlfWlrmR^ 1 

‘ L. 2S. Read W¥IWT^«<9V9lM^* ^HTTiroflWIW 

wfis^rtnnc- 1 ^ 

L. 23. Road thrice ; og^inW ; Ifi^TirTW I 

L. 24. Read I IMHiSI *1 WW- I 

L.25. Road ; ^sftvn ; trflTOiTTfH; r 

L. 26. Read o ; wtW I 

^L.27. Read wwTwt w ; w npirfir ; , 

wif I ^ 

L. 28. Read WT^T WTW^iWTT ; ^ IHl- 

L. 29. Read 
s Metre : Indravajra. 
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•> 

(v. 4.) Bis don was the king, the illastriouB Ohcmdrade^cift w^iose 
one delight was in statesmanship, who attacked the hostile hosts (and) 
scattered iihe haughty braye warrior^ (as the moon doeis) the darkness. 
By the valour of his arm he acquired the matchless sove^ignty over 
the glorious Qddhipura,* * * § when an end was put to all distress of the 
people by his most noble prowess.f 

(y. 5.) Protecting the holy bathing-places of E&4i (Benares), 
Ku4ika (Kanauj),} Uttarako4al4. (Ayodhya), and tho city of Indra 
(Indrasth&na, ancient Dehli),§ after he had obtained them, (and) 
incessantly bestowing on the twice-bom gold equal (in weight) to his 
body, he eternally|| marked the earth with the scales (on which he had 
himself weighed) .T 

(y. 6.) Victorious is his son Madanapdla^ the crest- jewel of the 
rulers of the earth, the moon of his family. By the sparkling waters 
from his coronation-js4s tho coating of the impurity of the Kali yuga 
(the present, or iron-age) was washed off from the earth.* 

(y. 7.) When he went forth to victory, the orb of the eartl^ bent 
down beneath the excessive weight of the footsteps of his rutty ele- 
phants marching along, tall as towering mountains : then, as if suffer- 
ing from cold, l^esha, radiant with the clotted blood that trickled from 
his palate pierced by the crest- jewel, hid his face for a moment in his 
bosom.t 

(y. b.) As the moon, whoso rays diffuse in abundance liquid 
nectar,]; from the ocean, so was bom from the ruler of men Oovinda^ 
chandra Beva^ who bestowed cows giving abundant milk. As one 
restrains an (untrained) elephant, so he secured by his creeper-like 
long arms the new (i, e., newly acquired) kingdom.§ 

(y. 9.) When his war-elephants had in three quarters in no wise 
found elephants their equals for combat, they roamed about in the 


* Gddhipnra, ‘town of G4dhi,’ the father of yisvdmitra, is Kanyakubja, or 

Kananj. , * 

t Metre: S‘drdiilavikrS4ita. 

t Ku^ikatirtha is apparently Gidhipnra, or Kanydknbja, as Eu^ika is the 
father of G4dhi« 

§ Indrasthina is very probably andther niibie for Indraprastha, or ancient 
Dehli. 

II The two Benares grants read distinctly i. e., hundreds of times. 

T Metre : Yasantatilakd. 

• Metre : Vasantatilakd. 

t Metre : S'&rddlavikridita. 

t This translatiqii is based on the readings of tho two Benares grants. 

§ Metre i ya8antatilak4. 



112 A. Fiihrer — Three new copper-ptate grants of [No, 2, 

region of the wielder of thunderbolt, (i. e., the East), like rivals of the 
mate of Abhramu.'*^ 

(L. 11.) He it is who has homago rendered to his feet by the 
circle of all rajas; he, the most worshipful, the supreme king of 
mah&rdjas, the supreme lord, the devout worshipper of Mahe^vara 
(Vishnu), the lord over the three rajas, {viz,) the lord of horses (aiua- 
pati), the lord of elephants (gajapati) and the lord of men (narapati) 
(like) Bfihaspati investigating the various sciences, the illustrious 
Oovindachandra Deva, who meditates on the feet of the most worshipful, 
the supreme king of maharajas, the supreme lord, the devout worship- 
per of Mahei^vara, the illustrious Madanapdia, who meditated on tho 
feet of the most worshipful, the supreme king of mahardjas, tho supreme 
lord, the devout worshipper of Mahesvara, tho illustrious Chandradeva, 
who by his own arm acquired tho sovereignty over Kanyakubja : — 

(L. 14.) He, the victorious, commands, infoimis and decrees to all 
the people assembled, resident at tho village of Sohanjaka, a part of 
Baluri^ in the Navagrdma district, and also to the rdjas, rdjnis (queens), 
yuvardjas (heirs-apparent), counsellors, chaplains, warders of the gate, 
commanders of tho troops, treasurers, keepers of records, physicians, 
astrologers, superintendents of gynacceums, messengers, and to officers 
having authority as regards elephants, horses, towns, mines {dhara)^ 
districts (sthdna)^ cattle-stations, as follows : — 

(L. 17.) Be it known to you that, after having bathed hero to- 
day in tho Ganges at the divine and blessed Adike^avagha^a, at the 
glorious Vara^iasi (Benares), on the occasion of tho sun's entrance into 
another zodiacal sign after midnight, after having duly satisfiod tho 
sacred texts, divinities, saints, men, beings and tho groups of ancestors, 
after having worshipped the sun whose splendour is potent in rending 
tho veil of darkness, after having praised him whoso crest is a portion 
of tho moon, (i. e., S'iva), after having |)erformod adoration of Vasudeva 
(Vishnu incarnate as Krishna), tho protector of the three worlds, after 
having sacrificed to fire ( Agni) an oblation of clarified butter with abun- 
dant milk, rice and sugar, — ^we have, in order to increase the (spiritual) 
merit and the fame of our parents and of ourself, on Monday, the day 
of full-moon of M&rga^irsha sudi, in the (Vikrama) Saitivat year 1180, — 
given the above-written village with its water and dry land, with its 
mines of iron and salt, with its fisheries, with its ravines and saline 

* Metre : Drutavilamhita. Abhramu is the female elephant of the East (the 
region of Indra), the mato of Airdvata. 

t The aivapati, gajapati, and uarapati are high officers of state. 

} The quay of Adikeiava, or Yish^a, still maintains its reputation for sanctity 
Benares. 
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waters, with and including its groves of niadhuka and inango trees, 
enclosed gardens, bushes, grass and pasture land, with what is above 
and below, defined as to its four abuttals, up to its proper boundaries, 
to the Thakkura, the illustrious Bdlddifyasarmd, Brahman, son of the 
Thakkura, the illustrious Mahdditya^ grandson of the Thakkura^ the 
illustrious JDdmodara, of the Parasara clan {gotra) (and) whoso three 
pravaras (ancestors) are Va^ishtha, &akti, and Parasara, — (confirming 
our gift) with (the pouring out) from tlio palm of our hand, shaped 
like a cow's ear,* (of) water purified with kusa grass (and) ordaining 
(that it shall be his) as long as moon and sun (endure). Aware (of 
this), you, being ready to obey (our) commands, will make over (to 
him) every kind of income, the' duo sharet of the produce, the money- 
rent {pravanikara),i the taxes on afomatic reeds (turtisMeadanda)^^ 
the taxes on royal mace-bearers and eunuchs, || and so forth. 

(L. 25.) And on this (subject) there are (the following) verses : 
(v. 10.) Both, ho who accepts land and ho who grants it, are equally 
meritorious, and they go certainly to heaven. 

(v. 11.) Whoever robs land whether given by himself or by others, 
becoming a maggot, sinks, with his j)arents into ordure. 

(v. 12.) The alienator of land-grants cannot expiate his crime even 
(by dedicating to public use) a thousand tanks, by (performing) a hun- 
dred horse-sacrifices, and by giving away in charity ten millions of cattle. 

(v. 13.) The donor of land dwells in heaven for the space of 
sixty thousand years ; the resumer, and the abetter thereof, are doomed 
to abide in hell for a like period. 

(L. 28.) This copper-plate grant has been written by the kdijastha^ 
the Thakkura^ the illustrious Viivarupa, 

No. IL 

Benares Plate .(-4), of Samvat 1181. 

This plate and the following, No. Ill, wore sent by Mr. J. H. 
llivett-Carnac, 0. S., C. I. E., in September 1886, to the Lucknqw 
Museum; but as their owner, Sitaram Agarwala of Benares,' asked 
the absurd price of Rs. 250, the ofEor was not accepted. At the re- 
quest of the owner, they were forwarded to Surgeon-Major Dr. G. C. 

* Several iiJcahds prescribe that at the recitation of Yedic texts the right hand 
should bo BO held as to look like a cuVs ear. 

t Fi»., the tenth of the produce. 

t This word has generally been translated with * tolls on quadrivials ’ ; but it 
takes hero as elsewhere the place of the usual hiranya, 

§ This expression has by Dr. F. £. Hall, I, c., been taken to mean ** Mntmm- 
madan amercements.** 

II These taxes I have not met with anywhere else. 
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!^1 of the Naini Jail, in^whose possession they now are. No inforxoation 
is forthcoming as to where they were originally found. 

Plate A (see Plate Vll) wl^ch is inscribed on one side only, 
measures 1' 2^' by 11^'. It is quite smooth, the edges being neither 
fashioned thicker nor raised into rims. The right corner is broken ofE, 
and the inscnption has been veiy much defaced by rust, making it quite 
illegible in some places. Yet the lost portions can easily be restored 
with the help of the preceding record, as they are of no material 
importance. The inscription is composed in Sanskrit and written in 
Dovanagari characters. There is a ring-hole in the top of the plate, but 
the ring and seal are lost. The weight of the plate is 8 fts. 

The grant is dated Thursday, the 4th lunar day of the bright half 
of the month Bhadrapada of the (Vikrama) year 1181, answering it 
appears to Thursday, the 9th September 1124 A. D, The king 
Oovindachand/ra Leva, when making the grant was at Bewares ; the 
donee was the Br&hman Pandita Bhupati Sarv/id of the Mav/neya gotra ; 
and the object granted was the village Trihhdn^i in the Yavaala district, 
which places I am unable to identify. 

Text.* 

[1] ^ wft* [n] ’ifi’ g Twii w [I] 'iw « ftw? 

^9^ w: I [i ^ n] 

[2] *nf I wiwi 

[ i] 

[3] ^ [m ^ ii] *inwr- 

[4] [w I] 9t»nnf9[3]Ki[fV]K™iM 9 t- 

h [» «] ^rrf%3t[ft09Ttrc%T- 

[6] '[I] vnunjiiirM fifiWr 

I [«. n] »iwn«i9T n^- 

[6] mrni i ^Cwn]ft9ii[^w9w-] 

<«f%Tar: wir ^rPwT! [u < «] 

* From the original plate. 

L. 8. Bead I 

L. 4. Bead I 

L. 6. Bead I 

li. 7. Bead I 
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ft] »if%w iNCO i C* »] wBntw[ro]t 

[9] nw^ witr awt %r flw i^nwi^TC*]! i[i k n] w ut[n«rtw* 

vym nsw^ I • 

CIO] [%i«]iw»nt[firo]»T w WT«»n.‘ n [« a] w « tni "roipcmWia^^ftw* 

£ 12 ] 


£13] [f^]^Titfir- 

^ Traro^t^wnar* 

£14] £'wfiat]^T^yft[^TT]t»rpr[fwaTwr]Tftan^aar[flwtfa3aaaftff ia naT ! a» 
f^w^pwrfT[gK]»nni»rianww>ftlffatif%iafTft- 
£15] ^[af^ tiaafa ^ ii a^rafrfatCfwnilTO: aaiiw: 

awaim: aawraK: 

£16] [a]^iw[^T^]a[ifw[»^«a^[fin?m]Ka[^af:] ti^a^Wiaiaftapt: ar- 

[a] 

£17] ['5t»nriTiJwiT Jonat arwr ftfiwafraayafyr rMaaal^ i SfiW T fir- 



£18] [^VafV]afiiaamt^< aawfa^ P^Janaalg«^'lft^aw ftnrra ^faw[T ar-] 

®w HniiPnnuwaai varotT- 

£19] [fMw]t !at«aa^Ca[ar]ina«aiia«#liaa(M§^ ^ a na i am aqta^miirof^* 

£20] [aT]a aiCiQwrfia^aw i ^nmia i aftrwit*Tf%aftraHw 
aaw 1 4fanr?Nt'rfiTO«fiw ar- 

L. fi. Bead ; arawfaiwi* ; •xm i 

L. 8. Bead <avalfliia»a ; aa iia «i i * 

L. 12. Kead | 


L. 13. Road I 

L. 14. Bead of^fin^o | * 

L. 16. Read ; tlie sigpi after ^ ia anporfluoaa. 

L. 16. Bead %H^ a ^gan H«a i aa : I 

L. 17. Bead f f a y K-iat T f aimjt I 

L. 18. Bead a(ai< 0 i)ai< ; .<a^af I ^ 

L. 20. Bead iiT^^i^aaira^f^aa w af^wKftalta^niia af«wr?NT- 

afiwanar aftaw^aftn^ in - 1 
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[21] ^trwTwwfTi^ »wt ’»[’»T]ftw- 

[ 22 ] wWr n w n wPir ^ 'f^ftwCn] n 

^ Vi 3ifir[iajinfir i ^ i 

[23] wV ^ I *nmV I I] ^ TmT[fip] 

^JTTri^ Mw ^ ^i^Lwr 1TO 

[24] Ttir R «] JirSvf ^ [i] t<a<< iwi iiT f i T 

^ fl «] yaisC'^-] 

[25] [I] II [^s «] 

CO ^r«itit w[»wi v ft-] 

[26] »K% VV71 n [^8 n] TTm%rlwJTfij< ^^wf^iii^tiiMPmiw^ ft^5i«»- 

»ft3IT*-| ar-] 

[27] Tjv\ w VKV^ ii Cvt ii] 

u^ii^raRSiCTTfni I] f»r^iw[^pw?rf»r-] 

[28] mfv %T *rm n [y.< n] ^ »nri^ T<i towi ^- 

v^[i I] f^wrfSr ’nt^CTuyi?^ n n]] 

[29] firfW '%<? n ^*Rs »rfT^: a 

Translation, 

Oip ! May it be well ! — (verses 1 to 9 = versos 1 to 9 of the prece- 
ding.) 

(1. 10.) He it is who has homage rendered to his feet by the 
circle of all rajas ; he, the most worshipful, the supreme king of mah&- 
rdjas, the supreme lord, the devout worshipper of MaheiSvara, the lord 
over the three rajas, {ylz.)^ the lord of horses, the lord of elephants, and 
the lord of men, (like) Brihaspati investigating the various sciences, the 
illustrious Qd'bindachandra Deva , — ^who meditates on the feet of the most 
worshipful, the supreme king of maharajas, the supreme lord, the de- 
vout worshipper of Mahe^vara, the illustrious Madana^dlay who medi- 
ta*fced on the feet of the most worshipful, the supreme king of mahdrdjas, 

L. 21. Read I 

L. 22. Rood vfif ; the sign after 

Buporfluons j I 

L. 23. Road I TO. 

L. 24 Read T|f^; ; ^rTft€t*NT^ 13^* \ 

L. 26. Read ^ I 

L. 27. Road ^ ; V^T^^TOTlftl I 
L. 28. Road ; TOWT I 
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the illastrions Chandradeva^ •who by his own -arm had acquired the 
sovereigniy over KanyAkubja : — 

(1. 13.) He, the victorious, cemmands, informs and deorees to 
the people assembled, resident at the village of Tribhandi^ in the Ydva- 
ala district, and also to the rajas, rajhii, yuvarajas, counsellors, 
chaplains, warders of the gate, commanders of troops, treasurers, keepers 
of records, physicians, astrologers, superintendents of gynecaoums, 
messengers, and to the officers having authority as regards elephants, 
horses, towns, mines, districts, cattle-stations, as follows : — 

(1. 16.) After having bathed here to-day in the Ganges, at the 
illustrious Varanasi (Benares), after having duly satisfied the sacred 
texts, men, beings and the groups of ancestors, after having worshipped 
the sun whoso splendour is potent in rendering the veil of darkness, 
after having praised him whose crest is a portion of the moon (S'iva), 
after having performed adoration of Vasndova (Krishna), the protector of 
the three worlds, after having sacrificed to fire an oblation of clarified 
butter, I have, in order to increase the (spiritual) merit and the fame 
of my parents and myself, and with the consent of the illustrious r^jas, 
feudatory princes (samanta), and the great lady, the queen, the illus- 
trious Ddlhanadevi,* at the occasion of giving the valuable present of a 
plough to the highest, (i. e., Brahmans), t on Thursday, the 4th lunar 
day of the bright half of Bhadrapada, in the (Vikrama) Saqivat year 
1181, — given the above- written village with its water and dry land, 
with its mines of iron and salt, with its leaves (parnakara),t with its 
ravines and saline wastes, with its fisheries, with and including its 
groves of mango trees, enclosed gardens, bushes, grass and pasture land, 
with what is above and below, defined as to its four abuttals, up to its 
proper boundaries, to the Brahman, the Panditaj the illustrious Bhupati- 
Sarmd, son of the Pandita, the illustrious Narapati, grandson of the 
Pa^dita, the illustrious MaMpati of the Mauneya gotra (and) whoso three 
pravaras are GAdheya (Vi4vamitra), Bhargava (Chyavana), and Vaita- 
Kavya (Aruna), — (confirming my gift) with (the pouring out)*frofti 
my hand, shaped like a cow’s ear, (of) water purified with ku^a-grass, 
(and) ordaining (that it shall bo his) as long as moon and sun (endure). 
Aware (of this), you, being ready to obey (my) commands, will make 
over to him the due share of the produce, the money-rent, the taxes on 
aromatic reeds, and so forth. 

♦ This is tho only instance where the name of Govindaohandra Deva’s consort 
ocoars, 

t Sixteen such valnablo gifts {mahdddna) are particularly enumerated in the 
QfihyaMras. 

} Ftv., the p£n, or betel-loaves. 

P 
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(1. 22.) And on iyhis (subject) there are (the following) verses : 
(v. 10.) Both, he who accepts land and he who grants it, are equally 
meritorious, and they go certainly to heaven. 

(v. 11.) This earth has been enjoyed by many kings, including 
Sagara (king of Ayodhya^ and others. To whomsoever belongs the 
earth for the time being, he enjoys the fruit (of such gifts). 

(v. 12.) He who robs a cow, a gold coin (svar^a = suvarna), or a 
finger’s breadth of land, dwells in hell until the dissolution of universe. 

(v. 13.) The resumers of land dedicated to gods and Brahmans, 
become dwellers in arid wastes, avoid of water, and dry hollows in trees, 
and are born as black serpents. 

(v. 14.) The donor of land dwellrfin heaven for the space of sixty 
thousand years ; the resumer, and the abetter thereof, are doomed to 
abide in hell for a like period. 

(v. 15.) Sovereignty is like unto clouds impelled by wind, {%. e., 
inconstant), worldly pleasures are sweet only for the moment, the life 
of man is but a drop of water at the point of a blade of grass ; virtue 
verily is the only great friend for translation to a future world.* 

(v. 16.) All the gifts of former kinga* are productive of virtue, 
wealth and fame, — how can he, who claims the name of goodness, re- 
sume them but as emblems of vomited food.t 

(v, 17.) A conch-shell, a throne, an umbrella, choice horses, and 
excellent elephants, oh Purandara (Indra), are the royal insignia which 
constitute the reward of giving away land. 

(1. 20.) And this copper-plate grant has been written by the 
respectable Myastha, the Thakkura, the illustrious (and) venerable 
Chandra, (May) favourable fortune (and) great felicity (attend) ! 

No. III. ‘ 

Benares Plate (B), of^Samvat 1185. 

As regards the history of this grant, see the preceding inscription. 

« Plato B (see Plato VIII), which is inscribed on one side only,' 
measures 1' 5" by 12f". It is quite smooth, the edges being neither 
fashioned thicker nor raised into rims. The plate is broken into two 
parts in the middle, but the inscription is in perfect order throughout ; 
it is composed in Sanskrit and written in Devandgaii characters. There 
is a ring-hole in the top of the plate, but the ring and seal are not forth- 
coming. The weight of the plate is 11 fibs. 

The grant is dated Friday, the 15th lunar day of the bright half 
of Ohaitra of the (Vikrama) year 1185, answering it appears to Friday, 

* Metre : Vasantatilak^. 
t Metre : 'Vasantatilakfi. 
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the 20th March 1128 A. D. The date is given both in letters and 
figures. The king Oovindachandra Deva^ when making* the grant, was 
at Benares ; the donee was the same Brahman, mentioned in the pre- 
ceding grant, Pandita Bhupatiiarnid of the Mauneya gotra ; and the 
object granted was the village of Jara in the Puroha district, which 
pl^es 1 am unable to identify. 

This grant is of considerable historical value as it proves that 
Govindachandra Deva was still reigning in Sarpvat 1185, or 1128 A. D. 


Text.* 



:: [I] Hmt ^ 


[1] [II] 

Di I II] 

vJ 

[2] jnn« [i] i 0 ^ «] 

f*raf [i] «tin i [i 

[3] ^ »] urnwflrwfvtr 

[43 [» « h] 

[i] fipt- 

[5] wt npjft [II i II] inwi«i«ri »rc«i<?nir TfH fMH- 

yi«if^fi^w<ii > [I] M%i^j I 

[6] ^ vtw! I [I < «] TOTftftrannrerww^ ai-MJi w- 

[i] 

[7] iT ngn ( <nngn» f Wi t fim ! ^ t<W9t^4 ?ift% fi nal yi « ffr i [i « «] 

< » «m:^iv if fi w i «r ?wi w fit w^<»wTmii»T i] 

[8] ^ Tfii [« « ii] *r 

^ » w it fii i^ firij irari»re [i] ^nw’winir- 

[3] annifiJWi ir»T»ranj in < »] 




* From the original plate'. 

L. 1. Bead 

Bead SST^rrftlf I 

Bead ; ft^l i riffl Ta Ttrfiffirv: ; oicfifirTihro i 

B«ad ; •wfW I 

1W*PTOTfM:; tlie sign after snperflaous. 

; • M nr ^f> » i 

Bead 1 

®®ad ; iiffir i 

Bead •inriKWldrOV* I '' 
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[ 12 ] iwrref I sKJimwmfli •lifter ^ ■<i«i<i#l«<.i«i- 

^ ^ w [I] ^ivr<f5«f^»j- 

[14] hr: wwrufT ^^rnNsr wwi^ 

#i«3wi«gTi[T9w]ft^ a- 

[15] INr^^ ««R^ f»n?t 

9 nr^ \\*=i [II ftaifiTT- 

[16] ^(ait 1 I jfamf 

[ 17 ] < ’i?n ttftwai vivt 

armPnfr’CRR^ 

[18] i «iTt?re i 1 4finrfl- 

M*R f *i?la<M(<R^i ^ i ^*fOT[^«i]qfir- 

[ 19 ] u mara 'aWirrif' «rRg: »mi ^rtrifWwnwuRfUiBT- 

[20] BiTO n w II wPw nm i^rti: [ii] ^i: ^rfrortfa [i] 

BVWlfimV II [!• «] «W «lFTO«f ariBT 


Ii. 10. Raad aRfiBlo | 

L. 11. The Bigns after are BupcrflaouB. # 

L. 12. Eoad HBW t » ! «»«< fit »l ffi|i )r | 

. L. 13. Bead 4JK lt|1 ; •fBTBTT^ I 

L. 14. Bead BRBBRf: ^!®IB<S B'rt’RTC- 9JnTm: ; 

ti4rn»BiFRT«ft^« ^-1 


nwrT$ ^Harorf 


L. 15. Read 

fiT^ ; ^jar- 1 . 

L. 16. Bead wBiat ; WVa^«fB»nnn» i 

L. 17. Hoad 1^; ^r^’watari 

L. 18. Bead ai^tw^a^aR Bfi ia a\i a a fia af la fl- 

afiR^Ria I 


L. 19. Road idt yn R RWBn4* a ia ^ i a^Bwi i 

Ii. 20. Head iftBU, v siBnnirfif, ; fintf ; mfi 



1887.] Oovindachandra Deva of Kanauj, . 121 

[21] TOTW [1] Ci n •] «iit 

Knmiv: ^ irir wetto « i] Jn^- 

[22] Iff ^ 0] tTTOwnftflT u [W 0] 

»rft »I^j [I] ^(T^m ^ 

[23] WI^ ^t?[ II [^» II] ^ %r [I] ^ ftwwt 

^ nwrfir ii [\i «] «rfwir RifS^nfur 

[24] sl^T mi^tE Tnwi: [i] ^i4itjr4^pit «ini> 

H [^< n] ^if*r w 

[26] i] f^i^npi^rafimxfir [mf^] %t *rR ^ n [^« »] 

wiJimt ^ [jj awt %i f» 5 n i<l»r »i.«si 

[26] fir B [\B B] [^fw]rf rrivn# v^ti N B i ' r. ’ Sl^s i^fir b 

Translation. 

Oip! May it be well !— (verses 1 to 9 = 1 to 9 of inscription, 
No. I.)‘ 

(1. 9.) He it is wlio has homage rendered to his feet by the circle 
of all rajas ; he, the most worshipful, the supreme king of maharajas, 
the supreme lord, the dfcvout worshipper of Mahesvara, the lord over 
the throe rajas, (viz.), the lord of horses, the lord of elephants, and the 
lord of men, (like) Brihaspati investigating the various sciences, the 
illustrious Oovindachandra Deva, — who meditates on the feet of the most 
worshipful, the supreme king of maharajas, the supreme lord, the 
devout worshipper of Mahesvara, the illustrious Madanapdla, — who 
meditated on the feet of the most worshipful, the supreme king of 
mah&rdjas, tho supreme lord, the devout worshipper of Mahesvara, the 
illustrious Chandradeva who by his own arms had acquired the sovereign- 
ty over Kanydkubja : — 

(1. 12.) He, tho victorious, commends, informs, and decrees to all 
the people assembled, resident at the village of Jara in the Pttroha 
district, and also to tho rajas, rajhis, yuvarajas, counsellors, chaplains, 
warders of the gate, commanders of troops, treasurers, keepers' of re- 
cords, physicians, astrologers, superintendents of gyuecaeums, mes- 
sengers, and to the officers having authority as regards elephants, 
horses, towns, mines, districts, cattle-stations, as follows : — 

L. 21. Bead I W ; I 

L. 22. Bead ^ I TOTCwsm* ; I 

L. 23. Bead ; WT^?rWTfirir: I 

L. 24. Bead I 

L. 26. Bead to; ; igw- | 

L. 26. Bead mvn4 I 
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(]. 14.) Be it known to yon that, — after having bathed here to- 
day in the Ganges, at the illnstrious Vdrdnasf (Benares), on the occasion 
of the sun’s entrance into anotheil^ zodiacal sign after midnight, after 
haying duly satisfied the divinities, saints, men, beings, and the groups 
of ancestors, after having worshipped the sun whose splendour is potent 
in rending the veil of darkness, after having praised him whose crest 
is a portion of the moon (S'iva), after having performed adoration of 
Vasudova (Krishrm,), the protector of the three worlds, after having 
sacrificed to fire (Agni) an oblation of clarified butter with abundant 
milk, rice and sugar, — we have, in order to increase the (spiritual) merit 
and the fame of our parents and ourself, on Friday the 15th lunar day 
of the bright half of Ohaitra in the ^eleven-hundred-and eighty-fifth 
(Vikrama) Samvat year, — in figures too, on Friday the 15th Ohaitra- 
sudi 1185, — given the above- written village with its water and dry land, 
with its mines of iron and salt, with its fisheries, with its betel leaves* 
with its ravines and saline wastes, with and including its groves o^ 
7nadhuha and mango trees, enclosed gardens, bushes, grass and pasture 
land, with what is above and below, defined as to its four abuttals, up to its 
proper boundaries, to the Brahman, the Pandifa, the illustrious Bliwpati- 
&arma, son of the Pa^^if^a, the illustrious Narapati, grandson of the 
Pa^^ita, the illustrious Mahipati of the Mauneya gotra (and) whose three 
pravaras are Gddheya (ViiSvdmitra), Bhargava (Chyavana), and Vaita- 
liavya (Aruna), — (confirming our gift) with (the pouring out) from the 
palm of our hand, shaped like a cow’s ear, (of) water purified with 
kusa-grass (and) ordaining (that it shall be his) as long as moon and 
sun (endure). Aware (of this), you, being ready to obey (our) com- 
mands, will make over to him the duo share of the produce, the money- 
rent, the taxes on aromatic reeds, and so forth. 

(1. 20.) 'And on this (subject) there are (the following) verses : 
(v. 10.) Both, ho who accepts land and he who grants it, are equally 
meritorious, and they go certainly to heaven. 

. (y. 11.) A conch-shell, a throne, an umbrella, choice horses, and 
excellent elephants, oh Purandara (Indra), are the royal insignia which 
constitute the reward of giving away land. 

(v. 12.) This earth has been enjoyed by many kings, including 
Sagara and others. To whomsoever belongs the earth for the time 
being, he enjoys the fruit (of such gifts). 

(v. 13.) He who robs a cow, a gold coin, or a finger’s breadth of 
land, dwells in hell until the dissolution of the universe. 

(v. 14.) The donor of land dwells in heaven for the space of sixty 
thousand years ; the resumer, and the abetter thereof, are doomed to 
abide in hell for a like period. 
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(v. 15.) Whoever robs land whether given by himself or by others, 
becoming a maggot, sinks with his parents into ordure. 

(v. 16.) B&mabhadra repeatedly intreats all present and future 
lords of earth (to bear in mind) that this bridge of virtue, (^. a., the 
granting of lands) is common to all sovereigns, and should be preserved 
by you at all times.* 

(v. 17.) All the gifts of former kings are productive of virtue, 
wealth and fame, — how can he, who claims the name of goodness, 
resume them but as emblems of vomited food.f 

(v. 18.) The alienator of land-grants cannot expiate his crime 
even (by dedicating to public use) a thousand tanks, by (performing) a 
hundred horse-sacrifices, and by*giving away in charity ten millions of 
cattle. 

(1. 26.) And this copper-plate grant has been written by the 
expert hdyasiha, the Thakkura, the illustrious (and) venerable Ohandra, 

* Metre : S'dlinf. 
t Metre : Yasantatilakd. 
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language differs more or less in every pargana, ' 

The exceedingly local character of the collection will not fail 
to be noticed. 

A few notes have be^n interspersed in the hope that they will 
interest some readers. The romanizing is on the plan followed in the 
“ Dictionary of Kashmiri Proverbs and Sayings.** • 

The Roman-Kashmiri alphabet. 

A a pronounced as a in woman. P d pronounced as d in bad, — the 
A d pronounced as a in art. *point of the tongue is struck 

Ai ai pronounced as at in a^sle. back on the palate. 

Au au pronounced as ou in our. E e pronounced as e in there. 

B b pronounced as b in &ut. E ^ pronounced as e in pet. 

Oh ch pronounced as c7i in edurch. F f pronounced as / in /ind — the 

D d pronounced as d in dew, — the English f is only sounded 

point of the tongue is press- (and then veiy badly), in 

ed on the upper fore-teeth. the middle or at the end of 



126 

a word. If it occurs at the 
commencenrient of a word 
it is most distinctly and 
invariably turned into •ph. 

G g pronounced as g in go. The 
Arabic letter ghain (ghl 
with its peculiar guttural 
soui^d is seldom heard in 
ptfre Kashmiri. 

H h pronounced as h in /touse. 

I i is a kind of half i. I hear that 
there is something analo- 
gous to this to be found in 
Russian and is written in 
that language as j. 

r i pronounced as i in police. 

J j pronounced as^‘ inyust. 

K k pronounced as Ic in Aettlo. 

Kh lA pronounced as ch in the 
Scotch and Irish loc/i or the 
final ch of the German 
schac/i and buc/i. This hb 
(kb©) is generally ignored 
by the tn^e Kashmiri. 

L 1 pronounced as I in Zane. 

M ra pronounced as m in iwan. 

N n pronounced as n in rioon. 


[No. 3, 

N 9 pronounced as n in the French 
Ba7^s, hon, 

O o pronounced as o in no. 

P p pronounced as in paint. 

Ph ph pronounced similar to ph in 
pWegm. 

R r pronounced as r in ran. A 
Scotchman’s r is perhaps 
not met with in pure Kash- 
miri. 

S B pronounced as 8 in ^n. 

Sh sh pronounced as ah in ahine. 

T t pronounced as t in take — the 
point of the tongue is press- 
ed on the upper fore- teeth. 

T t pronounced as t in fub — ^the 
point of the tongue is press- 
ed back on the palate. 

Ts prenounced as ts in gets, 

IT u pronounced as o in top. 

If 6 pronounced as u in rwle. 

V 7 V w both pronounced like 

W 5 something between the Eng 

lish V and w, 

Y y pronounced as y in year. 

Z z pronounced as z in 2rea1. 


J. Hinton Knowles — KashmM Biddles. 


, Chh, gh,* kh, ph, th, th, and tsh are respectively the aspirates of 
ch, g, k, p, t, t, and tg, and are pronounced as one letter. 

In addition to the above there is a sound which is something like 
a very, short i ; it is frequently the sign of the instrumental case. In 
the Roman character this sound will be represented by the simple letter 
i ; and in order that this i may always appear the final he (hd^ e mulch- 
tafi) has always been writtei^. 


1, Akhd ehh^ wudahnam ; 
Yad Icadit Yamrdzani, 
Wustdd khutus wtdahmani. 
Pur harit karanaa chMni. 


I have a bare-headed woman, 

With a (lit. putting out her) stomach like Yam, 
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Heir master climbed over her (or on her) like a thief, 

And emptied her stomach. 

Ans. Kondahy a bricL-kiln. 

Yam, Yama, the regent of the realms of death. 

2, Bcmah rust hue dsih ? 

Thamah rust kus dsih ? 

What is that without a covering ? 

What is that without a pillar, (i. e. support) F 

Ans. Darya tah dsman^ the river and the skj. 

3, A4 t&ut tah machdmah hhos. 

Half a bread and a bowl of machdmah, 

Ans. Zun tah sUdrah, the (half) moon and stars. 

Machdmah^ a dish eaten by Kashmiris consisting of rice, vegetables, 
raisins, colouring matter, and sugar. 

Khos^ a cup shaped like a bowl, either of copper, iron, or brass. 
The Musalman’s khos is much larger than the Hindu’s. The latter does 
not eat rice out of this vessel. 

• 

4, Mdmas chdnis nukrih raz. 

A rope on your uncle’s nose. 

Ans. To?, a contrivance consisting of a long wooden pole, so 
placed upon another fixed perpendicular pole, that one end shall be nearly 
equal in weight to the other end, with a vessel full of water. It is 
employed in raising water out of a stream for irrigation. 

The only reason I can find for using the word ‘ uncle ’ here or in 
No. 81, or the word ‘ aunt ’ as in Nos. 14, 22, is that to quote one’s 
parents in such a connection would be thought disrespectful. 

• 

5, Ou4ah khata. gormdj t^or lachh het, 

Fatah khut Malah Shardk tul tah tardk hdt. 

First rose up the guru's wife with four lakhs (of bodies). • 

Then arose Shardk the Mulla and took and lifted up his axe (at her). 

Ans, Zdn sitdrah tah dftdb , the moon, the stars, and the sun. 

Shardk is a very uncommon name in the valley. •In' olden days 
it was more popular. 

6, Shistravis malianivis gdsuv pheran. 

A grass ph&ran to an iron man. 

Ans. Yindartid tah kanarih, the part of the spinning-wheel 
corresponding to the distafE — and that on which the little wheel of the 
spinning-wheel rests. 

The kanarih rests on a little cushion of plaited giuBS. 
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Pheran (pirdhan, Pers,) a long robe resembling a very full night- 
gown, worn by Kashmiris. 

« 

7, Sunah sandis ^ahas, rupah sund flidn^ 

Yus tath wafe, sui pahaltvdn. 

A golden box with a silver lid ; 

He who can shut it is a bravo fellow. 

Ans. Zamm tah dsmdn^ tho earth and sky. 

8, Kdv aus kruhun tah wdwah su^t dale; tulah chhtim lut tai mulah 
chhum guh, 

Tho crow was black and it will shake with the wind ; its weight is 
light and its price is heavy. 

Ans. Gund^ a tuft of heron’s feathers with which the bridegroom 
is adorned for the wedding. As many as three hundred feathers are 
sometimes worn, and as much as one rupee has been given for a feather. 
Rich people keep them hanging from the ceilings of their rooms from 
fear of the cat ; but poor people can only afford to hire them. 

i> 

9, Tilahwdn n^chivis sunah sund tyuJe, 

A golden f'^lcd on (the face of) an oilman’s son. 

Ans. Bazatoun isong (diwdf Sansk.) , a lighted lamp. 

10, Phdt Mdj hihit tah Phati Jcur nat^dn. 

Mother Phat is sitting down, and the daughter Phatah is dancing. 

Ans. Kui tah don the pot in which the butter is churned 
and the stick with which it is churned. Cf. Nos. 30, 34, 

The Kashmiri has a very ingenious way of making butter. When 
the milk is re^dy for churning, it is poured into a big vessel, in the 
cover of which there is a hole. In this hole a stick is placed. The 
part of the stick which is inside the vessel is thick, and tho part 
outside the cover is thin. To this thin part a piece of string is attached, 
and tffe ends of it the man, or the woman, hold in their hands, and 
putting one foot upon the cover to steady it, twirl about the stick 
with the string, first pulling one end then tho other till the butter 
is prepared. A slightly different custom prevails in India. 

Phdt and Phatah are Kashmiri proper names. 

11, Das^ das Tcarawun ddi chhukho ; 

Behih khos tah mehmdn chhukho ; 

Patakini yaf tah krdl chhukho ; 

Athih luT tah piyddah chhukho ; 

Bronthkani hasam iah swtiyds chhukho ; 
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Shhtrov pK^an tah khdr chhuhho ; 

Tah garah gardh pddaJidh chhulcho ; 

Making a noise, you are a god ; • 

A cup in your lap, you are a guest ; 

A basket on your back, you are a potter ; 

A stick in your hand, you are a messenger ; 

Ashes before you, you arc a sannydsi ; 

An iron garment over you, you are a blacksmith ; 

You are a king in every house. 

Ans. Grattah^ a handmill. 

Bdi is esteemed as a god in the house and sometimes worshipped. 
Cf. Panjdh Notes and Queries^ Vcrl. Ill, 84. 

The cup in the lap, i. e., the hole in the upper mill-stono (called 
auhuk) in which the grain is placed. 

Yat a cone-shaped basket used by potters for carrying their wares 
to the market. The hole into which the handle of the upper mill-. 
stone fits (gud) is supposed to be like this. 

A stick in your hand, refers to this handle, called damn in Kash- 
miri. , 

The ashes of course refer to the dust that gathers before the mill- 
stone. 

The garment of i. e., the upper mill-stono. 

12, Sard ausum ; sard lusum ; sarav khutah hud ; 

Manz wdtis nah to phul aud. 

I’ve got a tank j I’ve got a tank ; it is greater than other tanks ; 
And yet it will not contain half a sesame flower. 

Ans. Bah, a nipple, an ndder. 

Tel phul is the Sesamum orientale, • 

This is also a proverb and quoted concerning a big, fat, man with 

no brains. 

13, Herih wut&h hakar hunah rat shd^han. . * 

A log of wood descended from above and was stopped (lit. seized) 
by the sand. 

Ans. Kangu, a (man’s) comb, (stopped by tangled hair). 

14, Saras andar mmnani piydyih ; 

Wadamh gas, tsup henih dyih. 

Aunt gave birth to a child in the lake ; 

We went to congratulate her and she came to bite us. 

Ans. Pamhah lukhar, the nut-case of the Euryale ferox, an 
aquatic plant, the seeds of which are eaten by the natives of the valley. 
Its broad, round, leaf lies on the water like that of the lotus, its 
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upper surface being in* no way remarkabloi whilst below it is eovered 
with numerous, hardi sharp, and hooked spicula^ with which the natives 
often prick themselves, when gathering the seeds. 

Mdmani^ mother’s brother’s wife. 

15, Trek nanih ; treh khanih ; treh sdve^iih. 

Three are naked; three are coverlets; three are ^arda-nishin yromen. 
Ans. Kong^poshf a saffron flower. 

IG, Phulmut guldh tah tsafan nah Jcanh, 

The rose has bloomed and nobody cuts it. 

Ans. (Hindlis) ) TKo 

(Musalmans) Aftdby } 

17, Mumut murdah tah waddn nah kanh. 

The man has died, and nobody weeps. 

Ans. Xar, a house. 

A house is here compared to a man. It is said to be dead when 
its inhabitants are asleep or absent. 

The idiom is peculiar — literally it is * a dtad man has died.’ 

18, Watharamivt watharun shnngdn nah kanh. 

The bed has been spread and nobody lies (or sleeps) on it. 

Ans. Tulah-hatur^ ico on the surface of water. 

19, Bar gayd^ darhdr gayd ; 

Ah dishit mar gayd. 

It wont to court, it went to court ; 

(And) on seeing the water it died. , 

Ans. •' Kdgae {Kdgha^^ Pers.) paper. 

An impromptu riddle on seeing a' court munshi drop his papers 
into the river as he crossed over the bridge to the court. 

r 

i 

20, Wahd duris mahah wawem ; 

Kdlah wuchham^ pagah nah hunih. 

I sowed mahd in a field of air ; 

Yesterday I saw it, but to-morrow it is nowhere. 

Ans. Tdralcddr rat, a starry night. 

Mahd (Hindflst. mash), Phaseolus max or raddatus. Mahah is the 
objective form. 

21, Lafih rust mewah kyah ? 

What fruit is it without a tail ? 

Ans. Thai tah nun, egg and salt. 



1887.] 


J. Hinton Kxio^\e^—Kt^hvfd74 Biddles. • 


131 


23, Ad faz mimamh dod gaz puts* 

A veil one and a half yard long for my aunt who is only half a yard 
high. 

• Ans. Sutsan tah panalidav^ needle and thread. 

PutSi is the long piece of cotton cloth thrown over the head and 
allowed to hang down the back of the Kashmiri woman. 

23, Bar dit ihar natsdn. 

Shutting the door the ass dances. 

Ans. GrattoJif a mill. 

Asses, I believe, run about and kick up their heels when they bray. 
The noise of the mill in motion is supposed to resemble them. 

This is a proverb also, and is frequently quoted concerning the 
man who is full of words in his house, while outside he does nothing. 

24, BaraJcMi jdnwdrd ; darakhtas cJihuh nali bihdn 
Bachih hashi heshumdr ; phdh chhuJc nah zah dxudn. 

It is a tree-bird (i. e., has wings) ; it does not sit on a tree ; 

It has young without number ; it never hatches them. 

Ans. Gddf a fishi 

25, Kuthkuthdliye, hut hhatsdyihhai ; nmlshtah yad harthai, mugal fdpi 

ditsthai. 

O woman, you ascended to the second storey, filled your stomach 
with pearls, and wore a hat like a Mughal. 

Ans. JDdnas path dekchih, {degclii, Pers.), a saucepan (of rice) 
on the hearth. 

KuthhuflidUnif ancient Kashmiri for a very respectable woman, 
who generally sat in the ktifh or kuf. 

Kufy the floor or floors between the ground-floor anji the topmost 
floor of the house. 

The bubbling boiling rice resembles pearls. 

Mugal fdpi = kuldh-umughal. 

26, Bar dit hdr nai^dn. 

Shutting the window the starling dances. 

Ans. YMlaTy spinning-wheel. 

27, AJcahlad malare phakahlad poni ; 

Y^tih hyufh ddnddr^ tatih hyufh woni. 

Stinking water in a foul water-pot ; 

Where the religious man sits, there sits the haniyd. 

Ans. Gurgwri^ a smoking pipe of brass or copper (the huqqa), 
Malar^ a big earthen water vessel holding between twenty-five 
and thirty sers of water. 
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Pom, water. This word is used only by the Hindtis. The Musal- 
mdns invariably say dh. 

Won% the shop-keeper is regarded by the people as the incarnation 
of all evil, and is therefore quoted here as the opposite of the dind&r 
man. Kashmiris have a saying : — Woni chhui poni hisarih tali^ the 

" shopkeeper is like water covered over with rice-chaff. 

• 

28, Duldmih, duldmih mahanivyo, nar tih chhai nah zang^ 

Mdz chon hhandahdhar^ adij chdni rang. 

O round man without arms or legs. 

Your flesh is like sweetmeat, your bones are coloured. 

Ans. Kharhuz (Pers. Jekarhuza)^ a musk melon, which is 
grown in great quantities all over the valley. It ripens about August. 

29, Sunah sandis tdlawas, rupah sanzah lanje. 

Arifan dup Zdrifas “ yimah hami ganje ?'* 

Silver branches stretched across (lit. to a) a golden ceiling. 

Arif said to Zarif, “ Who tied them 

Ans. Zalarih sund zdl, a spider’s web. 

Arif and Zarif are corruptions of the Arabic Arif (wise) and 
Zarif (witty). The names are most uncommon in the valley. I only 
know of Arif Band (Hindust. Bhdnd) an actor. 

30, VMrih manz wav has ? 

Shan retan raj Jeas ? 

Who has the wind in the winter ? 

Who has the rule for six months only ? 

Ans. K%il^ a tree. 

Trees in ^Kashmir flourish for six months only. The remaining half 
of the year they are bare and are supposed to feel the wind. 

31, Wanai zdv^ wanaipiydv ; 

Wanai wasit, natsanih drdv. 

It was bom in the jungle ; it gave birth in the jungle ; 

On coming from the jungle, it went out to dance. 

Ans. JOon, the stick with which the butter is churned. Vide ante 
Nos. 10, 81. 

32, Wuzul piyddah hardmzddah. 

A rascally red messenger. 

Ans. Maratsdwdngun, red pepper. 

This pepper grows in the valley, and is a very favourite spice with 
the people. It is compared with the piyddah^ because it sometimes 
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makes people “ smart for it.” Piyddahs are those who “ look up ” the 
Government debtors now and again. 

Hardmzddah is here translated as a term of abuse as intended. 

33, Xguh zungu, t&udahdh zungu, uh zmigu hulis ; 

Tasund mdz pddshdhan mungu. Timan tran chhuh kimid ndv. 

Of four feet, of fourteen feet, of one foot up in a tree ; 

Its flesh is liked by kings. There’s only one name to the three. 

Ans. Khar an ass, Ishar an insect, and i&ar (or more properly 
ibarhuzah) a musk melon. 

34, Saras andar paliydrih hand, ^ 

A little hedge in (or round) the lake. 

Ans. Achharwdl, eyelash. 

The eye is often likened to ponds and lakes. Of. Canticles vii, 4. 
The simile well sets forth the appearamce of a large, clear liquid. 

36, Saras andar k&jiwatah hand, 

A little pestle in the lake. 

Ans. Ldr, a cuctfmber. 

An immense number of cucumbers, melons, and tomatoes are raised 
on the gardens that float on the lake near Srinagar. For a good de- 
scription of these floating gardens of. Moorcroft^s Travels. 

36, Saras andar wuhhlah hand, 

A little mortar in the lake. 

Ans. Hendaw^ndf a water-melon. 

37, Saras andar lorih hand. 

A little stick in the lake. • 

Ans. Nadur, the stalk of the lotus (Nilumbium speciosumj. 
It grows abundantly in the extensive lakes of Kashmir. It is 

about ten inches long and one and a half inch in diameter. ' • 

• 

38, Mongah trdkas duchih hdt&ah ? 

Odmah shahrah dorih kdt^ah ? 

Andhariahi korih kdt&ah ? • 

How many half-grains are there in one trak of mong ? 

How many streets are there in the villages and cities ? 

How many virgins are there ? 

Ans. Sitdrah, the stars (i. e., they cannot be numbered). 

Mong^ Phaseolus max or Badiatus, 

Trak^ vide post No. 88. 

Pur is a street without shops. 
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39, Bafjfih sane Dayisfgat ; 

Zalari sane chMh edj ; 

Mdjih sdwdn gvibur tah 
Ouharas zhadm, mdj. 

(It is) the wox^ ef Oed ; 

It is a spider’s Web ; 

The mother gives birth to a sea, 

And the son gives birth to a mother. 

AnS. AZ, a pumpkin. 

The pumpkin is a very favourite culinary vegetable wifli the Eadi- 
miris and all orientals. Its stems twine and intertwine all over the place 
where it grows. Vide cucurhitacx in ahy botanical dictionary for a toll 
description. 

40, Baras anda/r ndrah-pdki hand. 

A little plate of fire in the lake. 

Ans. Pamposh^ the lotus. 

41, Wuzalis gdnas clihati kachih-puti. 

White lambs in a stall. r 

Aks. Asas andar dand^ the teeth in the mouth. 

O&n is the underground floor of the house, where the kine, etc. 
are sometimes housed. 

Kachih-put is old Kashmiri, and almost obsolete now, — the present 
words for lambs being chirrakaf and chirr. 

42, Lam tal tham teor. 

Four pillars under a heap (of earth). 

Ans. Oov hanzah hahah tior, a cow’s four teats. Cf. No. 78. 

c 

43, Sari, savi dy^khai, Padmdni, rafit dyutmai dab. 

O Padmfin, you came by way of the lake, and I laid hold of you 
and threw you down. 

• ^ Ans. Khdni kadani, to blow one^s nose (native fashion). Vide 

Nos. 63 and 138. 

44, Chist dn jdnwar (or j&nw&r) dijih dijah ; 

Andar chhus mdz tai nehar adijah ? 

What is that animal (that can be tossed) np and down ; 

Inside it is flesh and outside bones P 
Ans. TMil, an egg. 

45, Mdji chliah rdnfas tah shuri divatdh. 

The mother is a devil and the children are gods. 

Ans. Ouldb posh, a rose bush {in Uoom). 
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46 , Lafih mihfitt has ? 

Bafik myikkbah&r has I 
Shan rifkitk rdj leas ? * 

Who has a tail (like) a pair of soissors P 
Who has a necklaoe on her throat P 
Who has mle for sis months (only) ? 

Ans. Katijy a swallow. 

The swallow generally arrives in the valley about the beginning 
of April and remains for sis months. Its throat is a deep reddish- 
brown and has a ring of dark blue round it. The lateral tail feathers 
are very long and give a remarkable, forked appearance to the tail. 
Cf. No. 54. 


47, UtMn lad mdjih zdyih ahtrtn ddni hur ; 

Shtrin ddni mdjih zdyih uthin lad kur ; 

A sweet girl was born to a twisted (or crooked) mother ; 

A twisted (or crooked) girl was born to a sweet mother. 

Ans. Dachhahrd^thf the vine. Gf. No. 39. 

48, J!sor zangah chhSs tah paJcdn chhuh nah ; 

Zah ham ohhis tah huzdn chhuh nah ; 

Batah chhia diwdn tah khdwdn chhuh nah. 

It has four legs, and does not walk ; 

It has two ears, and does not hear ; 

We give it food, and it does not eat. 

Ans. Tafhul (or Tathuj)^ a large wooden dish out of which 
Musalmans oat. It stands on four little wooden legs. Its two handles 
are the ears. 

49, 8ah pahdn hdli^ 

Trah t&hanit ndli, 

A tiger walks on the bank (of the river). 

And thirty (people) are round (or clinging on to) his neck. 

Ans. Bahata, a barge (towed up the river). 

• 

50 , Shamdaa pith uh-U'i^rah ; 

JJk~1is.dria pith trah-tsurah ; 

Trah-t^dria pith handi’-zdldh ; 

Kandi-zdlaa pith Khojih Bdbdh ; 

A fire-place on a candlestick ; 

On this fire-place (another fire-place with) three holes ; 

On thia tbree^hole (firerplaoe ts)i a hedge of thorns. 

On this hedg^ Sb4ja B4bA 
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Ans. Asas jpBth nast tah achh zah ; tatJipeth humhah ; tah 
tamih p^th Jcun dastdr, (The body is the candlestick, over which is the 
mouth) ; over the mouth (are) th© nose and two eyes ; over them the 
eyebrows ; and on top of that the turban. 

EZashmiri fire-places are generally made of plastered mud with one, 
two, four, or six holes on the top to receive the cooking vessels. 

51, Yorah gai/shdn dawdn dawdn ; 

Torah yiwdn hit lut. 

Going from here running running ; 

Coming from there slowly. 

Ans. NSharnerun, to go out, (hdjaUi-bashar^Q , 

62, Hakan hukan ; dahih zangih pakan ; treh pon ; tah sh^ kan, 

(It makes the sound of) hakan hukan ; walks with ten foot ; (has) 
three fundaments ; and six ears. 

Ans. Ddndah juri tah wdyanwol, a yoke of oxen and their 

driver. 

The plough’s creaking, as it passes through the soil, is supposed 
to say hakan hukan, 

53, Herih wuth jandah shdh jandah trdwit. 

The mendicant descended from above, leaving his cloak behind him. 

Ans. Dunf a walnut (stripped of its skin.) 

Any one who has seen a ripe walnut fall will understand this riddle. 

54, Sarah khat&ak sar mdlah gandit ; 

Dunyd dyak tshandit kyah ; 

Oarih drdyak garaivol banii ; 

Kdlachan Idjtham panditbdi. 

You came ,up from the lake wearing a necklace on (your) neck ; 

• You came wandering (all over) the world ; 

You left your house as the owner : 

, In the evening you tried to make me think (or pretended) you wore 
a panditdni, 

Ans. Katij^ a swallow. 

Vide ante No. 46. 

« 

55, KirJeichih dahas ndhad wuras ; 

Tamioh surat chheh dhas pdth, 

I will put sugar (instead of grain) under the grain crusher ; 

Its shape is in the water. 

Ans. Ainah (Pers, din a) a mirror. 

I cannot explain this riddle, nor any one also whom I have asked. 

56, Lard lazam, lard lazam satimis dsmdnasp^h, Nah d/upvm duailas^ 

nah dupum chhdnas, Pdnai karimas liatahhudi Hdnah, 
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I built a bouse, I built a bouse up in tbe seventh beaven. I spoke 
not to a mason, 1 spoke not to a carpenter. I built it myself (and all 
tbe) hundreds of rooms in it. 

Ans. Mdnchh gan, a bee-bive. Of. No. 60. 

Satyum dsmdn^ the seventh beaven, (falaJcud^afldk) tbe empyrean 
beaven. 

Muhammadans undoubtedly get their tradition of seven heavens 
from tbe Talmud. Cf. Hughes' Notes on Muhammadanism^ pp. 91-95. 

Tbe bees generally build their houses high up in tbe hollows of 
trees and rocks. 

57, X^har chham tah har chham ; 

Edjih sandih bdgh chham ; 

Dushdlah walit chham ; 

Nav lachh mvlchtah gandit chham, 

I have (something which) is empty, and I have (something which) 
is full. 

I have (something) in the raja’s garden, 

I have (something that) wears a shawl. 

And 1 havo (something which) is adorned with nine lakhs of pearls. 
Ans. Makdyih waff Indian-com. 

Below are three variants of the same nddlo — 

Hari thi 

Man hhari thi 

Ghane motion se jari thi 

Bdhir maidan dharti •par dosdld orhe hhari thi, 

Ans. Khet mahki hi, • 

Jat district. Eastern Jamna Canal, N. W. P. 

JEar% thit 

Man hhari thi 

8awd lakh moti jari thi^ 

Rdjdji ke hdgh men^ dushdld orhi khari thi, 

Ans. Bhuttd or mahki 
Hindi riddle. 

HaA thif man hhari thi 
, Ldkh motion jdri th% 

Rdjdji ke hdgh mei^ jatdn hhildri hhari thi, 

Ans. Chhali, 

Panjabi. 

Of. Punjab Notes and Queries, Vol. I, 899, Vol. II, 626 and Indian 
Notes and Queries, Vol. FV, 68. 
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58, Bafh tali t^aldn^ la\ tsaf gdv, 

A cow with its tail cut runs away under the bank. 

Ans. Ndvj a (Kashmiri) boat. 

69, SJieyih trah ddrih tah sTieyih trah tar ehhiSf 
Sheyih trah gaz bar panah chhus. 

Rajas phirayo rytt£ wdsand^ 

Tdjas p^fh sonah manah chhus. 

It has thirty-six windows and thirty-six doors, 

•It is thirty-six yards in width. 

It was a good thought of the Baja, (lit. turned over a good thought). 
On its crown is a maund of gold. 

Ans. Juma mashid (yd had mashid) the great mosque in 
Srinagar city which was commenced by Zainu’ 1 ibadin and finished by 
Shah Jahan. It is a very large four-sided building with an open square 
in the centre. There must be nearly one hundred windows in the 
place, while there are only four doors ; and its width is not thirty-six 
yards any way — the north and south sides are about 20 yards wide, 
the east side is sixteen yards and the west 22 yards. 

Wasand is old Kashmiri, not used or generally known now-a-days. 
Khiydl is now used. 

The gold on the crown refers to the gilding of the domes of the 
mosque. 

60, Larah lazam tarahddr ; 

^ah unmas chlidn tah nah unmas khdr, 

I built a splendid house ; 

I brought neither a carpenter non a blacksmith (to help me in 
building it). ' 

Ans. Mdnchh gan, a bee-hiyo. Cf. No. 66. 

61, Alahy alah wdv has f 
BishtuJe hayih has ? 

Kd/aah Jednah latah has T 
Who shakes with the wind P 
Who fears hishtah ? 

Who receives kicks in his sides P 

Ans. Ktily a tree — 6ror, a cat — and Wwan^ a spade. 

Bishtah is an exclamation used to drive away cats. 

62, Akhd pahdn tah thahdm nah zah ; 

Bydkhd bihit tah wuthdn nah zah ; 

Bydkhd wudanih tah bihd/ti nah zah. 
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One ^goea on and is never tired ; 

.Another sits and never rises ; 

Another stands and never sits. • 

Ans. Ahf water — zamivif earth— and dsmdn (yd nab)^ the 
firmament. 

63, Machih kadit rrmnih fhas. 

Taking it out of a large earthen jar and dashing it against the wall. 

Ans. Khem kadani^ blowing the nose after the native fashion. 
If sitting in his house, the ordinary poor Kashmiri will fling the 
snot against the wall. Vide Nos. 43 and 138. 

64, Kurih hand dsam ; duhas dsam pMrit thurit yiwdn^ Jedlachan dsam 

haras tal bihdn, 

I have a little girl, by day she wanders hither and thither, at 
night she sits down by my door. 

Aks. Iiiir, a atafP. 

65, Herih kanht hhushhah graftah^ hukh tah audur melih tath ; 

Tami werih dlam pherih^ p^him t^ahuj pherih nah zah. 

Above is a dry mill, dry and wet will meet there ; 

For it the world will turn, (but) the upper mill-stone will never turn. 
Ans. As, the mouth. 

Its roof is the dry mill, — where dry and wot food meet. The world 
will turn before the upper jaw will move, i. e,, it will never move. 

Werih, (for the sake of) is very ancient Kashmiri. Khdtirah or 
bdpat or kyut is now used. 

66, 8ar hukh zih pintikdni muyih. 

The tank dried up and the pintiMni died. 

Ans. T&ong, a lamp (diwd Sansk.); ptntsJcdni, (?ers. Zitoa,). 
All 1 know about the pi^tskani is that it is a little bird with 
extremely small eyes. 

67, Shoni, ahoni krandas, 

Akuaud zandas shwrah sis, 

(It makes the noise of) shoni, shoni, in a khilta. 

To one plant there are sixteen thousand seeds. 

Ans. Qanhdr, the Amaranthus anardana and Oangeticus, 

The pearl ashes of this wood are used by washermen for cleaning 
linen. 

68, Bdlah pHhah minyimar ush trdwdn, 

A hind sheds tears from off a hill. 

Aks. Batah phydrun, straining rice (out of a pot). 
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69, OJiizah hand chham ; nah chkam zdndn apur tarit nah yapur. 

I have a little thing; it does not know how to go aoross or to 
come across. 

Ans. Paliydr^ a hedge. 

70, Wdnas khase taharddr ; 

Akih akih dage sdsd tzafe ; 

Wanas wale gafakd/r. 

The woodcutter will go to the copse ; 

He will out down a thousand trees with each stroke ; 

And will destroy the jungle. 

Ans. Ndid^ a barber. Vide Nos» 112 and 129. 

71, Wanas huns kyah ? 

What is young in the jungle ? 

Ans. Kanahguchh, a mushroom of which large quantities are 
to be found in the valley. 

Kuns^ young in age, in height, and experience. 

72, Wanas zyuf kyah ? 

What is old in the jungle P 
Ans. Buh^ smoke. 

Zyuf old in ago and stature, etc. 

73, Kan kan gdso, phirit dso. 

O rustling grass, I have returned with you. 

Ans. Pulahovj a grass sandal, made from rice-straw {Oryza 
sativa). • 

The strait is first twisted into a rope, and then interwoven to make 
a sole, which is fastened on to the foot sandal- wise. 

74r, Bdyih dapiyo ? bdpathar dapiyo ? aurathar dapiyo ? karayo ho tah 
ho? 

Shall 1 call you brother P Shall I call you nephew P Shall I call 
you my husband’s other wife’^ son P Shall I put you to sleep P 

Ans. Once upon a time there was a king, who died and left his 
wife and son and daughter helpless. The son, too, being very young 
could do nothing for a livelihood. However, they managed somehow 
to eke out an existence. As soon as the son was old enough, he started 
to try his luck in some other country. But his mother and sister did 
not know where he had gone. After a time they got anxious about 
him, and thought they would go in search of him, They travelled to 
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the same country as he had reached, and where he had been so prospered 
and behaved himself so wisely, that he had been appointed king. 
However, they did not know of this. By a striking coincidence they 
all met, and fell in love with one another ; and the king married them 
both. In course of time the older of the two boro a son, when it became 
known that she was the king’s own mother and the other woman his 
sister. Then it was that the other wife took the child up in her arms 
and spoke to it the above mentioned words. 

Ho tah hoj a lullaby. 

75, Muatdhar mdjih chJiam gdsuv zuj. 

My venerable mother has a grass zdj. 

Ans. PahaTt a cottage with thatch roof, 

Znj is a long piece of cloth worn only by panditanis, oxtonditig 
from tlio crown of the head down to the small of the back. 

This would seem to go against my note to No. 4, were it not for the 
qualifying adjective “ venerable.” 

7G, Uldh karit chilaa 

MuhMah mandilah drdv^ 

Ymii huzuhf “ Avy dv,” 

Tan khaVcan zudh Isav, 

Taking God’s name it entered upon forty days, 

And then came out adorned with a tui*ban of pearls. 

When the people heard that it had come, 

They got fresh life. 

Ans. Ddni, rice (in the husks). 

Rice is the staple grain of Kashmir. The inhabitants live chiefly 
upon it. Rice land is regarded as the most valuable of all land. Rice 
is sown in April and reaped in September. Tlio grain forms and begins 
to ripen within forty days of sowing. 

Uldh (for Allah), the Supremo 13eing. 

Ghilas (for cMhil), forty. 

Mandilah, a pashmina turban. 

77, Lard lazam tdh hah tdh, 

Andar hithis gandar kdu, 

Tim tih hithis tdh hah tdh. 

I built a house layer upon layer. 

Inside it sat young crows. 

They also sat one upon another. 

Ans. pungah, a covert boat for passengers. 

The fore-part is left for the passengers. The boat-people live in 
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the after-part, wLioli is separated and covered with matting. Often threo 
generations together thns pass their lives. 

Tdh hah tdh =: Pers. Tah ha tah^ 

78, Lam tal tham sath. 

Seven pillars under a heap. 

Ans. Honih hanzah hahah sath, the seven nipples of a bitch. 
Cf. No. 42. 

70, Mdsuvis clihdnis gdsuv raz. 

Your uncle (lianging by) a grass rope. 

AifS. Tolah Ivor, the rope and , eai’then ware vessel at the end of 
the tol. Vide ante, No. 4. 

Masu, mother’s sister’s husband. 

80, Tatih loi Tcdn, hhut dsmdn, 

Yetih loi Tcdn, wot Ilmdiistdn. 

Thence I shot an aiTow, (and) it ascended to the sky. 

Hence I shot an arrow, (and) it reached Hindustan. 

Ans, DdJcuJc Jehat, a postal letter. 

The Kashmiri pandits say 
Al Kashmir, 

Janat nazir. 

They believe it to have been the first paradise in tho mahd-ijug. TIio 
Musalmiins, also, regard it as a very holy country, 

81, Nah zah phufe (or phate), nah zah plidte, wasih sudras Mhdnte, 

It will never break, it will never buret, it will swim in the sea. 

Ans. Bon, tho stick with which the butter is churned. Vide 
ante Nos. 10 And 31. 

Sudr, contraction of samundar, 

82, J^uchhih hand dsam, tati dsam %surai ihdr wdtdn, 

I had a little huf, it held only four hAarwars, 

Ans. pun, a walnut. 

Tho walnut flourishes in a remarkable manner in the valley. The 
fruit is cheap and good and largely eaten by the natives. Dun is tho 
word for walnuts generally. There are four species, however, each of 
which is distinguished by a separate name. Vide Kashmiri Froverhs and 
Sayings, p. 229. 

Knf, vide ante No. 25. 

JChdr (or khanvdr) a diy measure containing lbs 192. Its literal 
meaning is an ass-load (Mar, an ass. Pers.) Gf. No. 33. 
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83, Nilapal t^aJcajal ; wustah hurih daJcah dyut ; wasit wut Khanahal* 
A great green stone, — the teacher’s daughter pushed it, and it 

descended and arrived at Khanabal. . 

Ans. Kliyuriy eating. 

The great green stone is the mouthful of food, perhaps cabbage— 
the teacher^s daughter is the tongue, which gave the food a push, and 
it reached the stomach (Khanahal)* 

Khanahal is the name of a little village, where people disembark 
for Islamabad, Mdrtand, etc. 

84, Wanakis ddras drih tali mat^ai^ 

Amritah chhasan katsaiwdn^ 

Wuchh tas zangan pdyilah Jedtsai^ 

BezuwaJi chhasan naisaiwdn. 

The wood of the jungle has rings and hands, 

I wet it with the ’water of life, 

Look how many bangles she weaifl on her feet. 

I make the dead to dance. 

Ans. Hori, the stick with which the butter is churned. 

Vide ante Nos. 10, This stick has rings, etc., attached to the 

bottom end. 

The “ water of life ** is the milk. Hindds of the country generally 
call it amrita, 

85, Lard lazam^ lard lazam tsandanawe ddrai; 

Sdr Kashir pefh lazmaSy totih luts hdrui, 

I built a house, I built a house of sandal -wood ; 

And put all Kashmir on it, yet it was light as a shell. 

Ans. Khat, a letter. 

Kashmiri paper is supposed to resemble sandal- wood in colour; 

hence the comparison. 

Kashmir is called Kashir by the Kashmiri. 

86, Herih wuth alchd^ ^ 

Buth Icarit tralchd, * 

A (man) descended from above. 

Making his face (like) a trah, 

Ans. Aly a pumpkin. • 

Pumpkins are trained to grow over skeleton houses. When they 
are ripe they fall. 

TraJcj a grain measure containing four and three quarter sers (full). 

87, Zah hatah j^hali tah ah rasah dam. 

Two grains of rice and a drink of juice. 

Ans. Dachheh phul, a grape. 



144 J. Hinton Knowles — Kadhmiri Riddles. [No. 3, 

There are several •varieties of grapo growing in Kashmir. Tho 
variety here referred to is called Husaitd dachh. 

Dam = Hindust. Ohunf. 

88, A7cM hiJdt had o hawdwa6 ; 

Bydhlid hardn mdlas rdclih ; 

Treyim pherdn t^or Icunj dlamas ; 

Timan tran chhui hunui ndv. 

The first sits in tho wind ; 

The second takes care of tho property ; 

The third goes round tho four quarters of the world ; 

To these three there is only one name, (?!. e., the same name). 

Ans. Qdnfh, an icicle, a string used as a strap, or a kite (the 
bird of prey). 

89, Watih 'paJedn tah hdv hhanzdn. 

Walking by the way and plucking a crow. 

Ans. Dachh hheni, eating grapes (on the road). 

The vine may bo seen in some parts of tho valley hanging in 
beautiful festoons about the trees on the waya’de in a wild state. 

90, Watih pakdn tah t^dngij tsafdn. 

Walking by the way and cutting the t^dngij. 

Ans. Tsuf Jeheni, eating bread (on the road). 

This refers to the Hindustani chapati (a flat cake). 

T^dngijf is a round piece of matting for sitting on. 

91, Kurih hand dsam, sui dsam pdnas siiSt hatah hhewdn. 

I had a litte girl, and she used to eat with me. 

Ans. Wdjt a ring. , 

9^, Abah gan gan^ babah gan gan^ hapar Jcichih hichih,^* son sikah 
bachah sairas drdv. 

c (^t cries) “ abah gan gan, babah gan gan, Jeapar Jcichih Jcichil (and) 
our Sikh boy goes out for a walk. 

Ans. Ymdar, a spinning-whoel. 

The words in inverted commas are supposed to represent the sound 
tho wheel makes when revolving. A Sikh boy is here mentioned because 
the top and bottom of the yandartul, (the little wheel of tho spinning- 
wheel on which the thread being spun is wound) are fastened together 
with long hair ; and a Sikh boy has long hair. 

93, Sah chhuh pakdn rogih rogih. 8hdl chhis rafit mag. Ah kdnahwol, 
zah kdnahwdli gdsah tuliav pah. 



1887.] J. Hinton 'Kno^\m~KashmM Biddles, 145 

A tiger goes by the road side. The jackals lay hold of its mano. 
One boatman, two boatmen pull it along with blades of grass. 

Ans. Baha^, the largest boat with a mat or straw covering 
used for the carriage of goods. 

Kdnahwolj lit. the man who holds tho han^ tho liamatuly or long 
polo with which tho boat is propelled. 

The blades of grass refer to the ropes made of plaited twigs and 
straw. 

94, Kalali t£utui, halah tsutni ; kalas tshanimas tahar. 

Ntlah Ndgali tresh cheyany Warah-mulih huzus khahar. 

His head is cut off, his head is cut off ; I struck at his head with 
an axe. Ho drank the wator at Nila Nag, and the peoplo heard of it at 
Baramula. 

Ans. Kalam (qalam) a rood or pen, (used in writing a letter 
at Nila Nag (or Wornag) ; which letter was sent to Baramiila.) 

Reference is made hero to tho cutting of a reed with a knife to turn 
it into a pen. 

Nilali Nagy or the fountain of blue water, is a celebrated fountain 
at a little distance from Shahbad in tho southern end of tho valley. 
It is generally called Werndg (or Dernag) after the ancient name of 
tho pargdnd in which it is located. 

Warah-niul is the correct name for tho town commonly called 
Baramtila, a town at the north-west end of tho valley, where visitors 
change horses and coolies for tho boats on their way into Kashmir. 
V, W, and B, are used indiscriminately by tho uneducated, as among 
the Gascons, Spaniards and negroes. 

95, Shan retan duh dahd tah ahan retan nah kinh. 

For six months smoko and for six months nothing. 

Ans. Hammdmy a hot bath. 

E^ashmiris only use the hammdm for six months during tho cold 
weather. 

*. 

96, Manz maiddn hardmgashtdy 
Wudih dit ndrah tashtd. 

An adulteress in an open field, 

With a basin of fire on her head. 

Ans. Jajiry a smoking pipe. 

The jajtr is compared to an adulteress because it is bandied about 
from one man to another. Everybody can take a whiff from it. 

Wud, the crown of tho head ; hence wudih dyun, to put on the 
crown of the head. 

Tasht or tasty a shallow basin of brass, etc. 
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97, Aurali wuth pandit* treh dintdni gandit. 

A pandit descended thence with three girdles round him. 

Ans. Zin hor, a bundle oiE wood. 

Tn Kashmir the term pandit docs not necessarily mean a learned 
bi'ahman. All Kashmiri Hindtis, on the assumption that they all belong 
to the brahman caste, are called pandits. 

Mention is here made of a pandit, because in former years when 
this riddle was invented, pandits only among the male inhabitants of 
the valley wore girdles like the Tibetans and Dards of the present day. 
They gave up the custom about five years ago. 

98, Nilah palali talali gunasd drdye^ 

Lack lohah mdrit heyih turi %sdye. 

A snake came out from under a green stono, 

And (after) killing thousands of people went back again. 

Ans. Shamsher, a sword. 

Ounas or afi (o</)is), is said to bo very poisonous. It is a round- 
headed, short, thick snake, and is black on the back, and yellowish on 
the belly. Various accounts are given of Jits length. Elmslio says, 
a foot and a half,” Vigne says, “ about a yard long.” The gunas 
is said to bo numerous in the L4r pargdnd, 

99, Qudah zdt hiili tah mdj\ adah xdv hahf 
Boh paiishth dab gav xdv hudi bah. 

First I and my mother were born, and then father, 

(After that) for five days nothing happened, (when) grandfather 
was born. 

Ans. Kapasi huJ, the cotton plant. 

Qossipeun}^ herbacenm^ the common Indian cotton plant rises in 
Kashmir to nearly a foot and a half in height during the first year of 
gi'owth. It is a pretty little plant. Its flowers are a bright yellow ; 
each petal being marked with a purple spot near the base. The flowor 
is succeeded by a fruit, which gradually becomes dry and then bursts 
into three or four valves, when the cotton- wool is seen issuing from it 
in all directions. The cotton is generally white. 


100, Bur daraJehtan sangarmdlanf 
Kus hclcih Idlan mul Tcarit f 
Trees upon the range of hills in the distance. 

Who can say (lit. make) the price of rubies ? 

Ans. Kongy saffron wnich is grown in large quantities on the 
big, flat plateau in the neighbourhood of Pampdr, about eight miles from 
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Srinagar. It is very expensive — abont a rupee is given for a rupee’s 
weight. The flowers of the Crocus sativus are of a red colour, like 
rubies. • 

101, Auhasih wolum hauhasih rafit ; ditum harit, 

dujp^ “ Phufum.** Torah hhntum^ S/idh Totah man. 

I pulled it down from above with a rope : I dashed it (into the 
water). I said (to myself) “ It is drowned.” (But) it rose thence like 
a king parrot (meaning nicely). 

Ans. Tolah wor. The earthonwaro vessel at the end of the 
tolf vide description, ante No. 4. 

Auhasih^ above, and hauhasih^ a rope are old Oshmiri. Hcrih 
jpafh and raz are now always used. 

102, Yd7ii zdv tdni Jcimt hdni fetli. 

When bom it immediately climbed to the ui^por storey. 

Ans. Bull, smoko. 

The general plan of a Kashmiri house is : — First a ground floor, in 
which are two chambers ^with the small hall of tho house. Then tlio 
second floor with three rooms. And over that tho floor under tho roof, 
generally consisting of one long chamber, whore people usually sit 
during tho summer, but which is used as a loft, for tho storing of grain, 
wood, etc. during the winter. The latter is the hd^ii (or handni). 

103, Tal tali taldv Jcliandn, 

Padshah garas lu^ Icardn. 

(Apparently) digging a very deep well, 

(But really) robbing tho king’s house. 

Ans. Gagur, a rat. * ^ 

This is also a Kashmiri proverb and quoted concerning a traitor. 
Cf. Kashmiri Proverbs and Sayings, p. 209. 

104, Mumut zindas thaph Tcarit. • 

A dead man leading the living. 

Ans. Qudomih gandit push, a beast held by a tether. 

• 

105, Khyun, chun, tah truhun ; 

Gov Jcyut khurdJc, tah wdrih Tcyut wawun. 

(Something) to eat, to drink, and to gnaw ; 

Food for the cow, and something to sow in the garden. 

Ans. Hendawend, a water-melon. 

There is an amusing Kashmiri story, too long to repeat here, in 
which a foolish son is ordered* by his father to go and got five things, 
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flomething to oat, to drink, to gnaw, to food the cow with, and to sow 
in the garden j and the boy advised by a clever girl brings back a 
water-melon. Cf. Madanakdmardjankadai (The Dravidian Nights) ^ p. 63. 
for a similar incident. 

War a garden — generally used for vegetable gardens. 

106, Ali chhui tah rafun. 

It is in your hand,— catch it. 

Ans. Xshdij a shadow. 

107, Four men went out in a boat and gave two sers of rice to the 

boatwoman to cook for them. The boatwoman began to cook the 
rico. 

One of the party said : — Kdho^ hdr md ahlahan tai harih, i. c . , 
O father, take care that the starling does not got the better of the 
fools — moaning. See that the woman does not eat any of the rico. 

Whereupon another of the party said : — Brak tout icarimas tah kor 
hun pai karih ? i. e., I have broken its bill. What can she do now ?— 
meaning, I have got my eye on her, etc. 

Then another said : — Shdh wot dali manzi, TT.dnz Mi hai karih, i. 
The king has reached tho middle of the’ lake, and will run about with 
the boatmen — meaning, Tho rice is ready for straining. Now the 
woman will let fall some of it. 

On which tho last of the party said : — Betas khumdras, “ meh waiB 
Xsph Jcyah karih. I will pretend that I have got a drunken headache 
(and ask her to give) it to me. What can sho do to you ? 

Kdk is a term implying intense respect for tho person thus addressed, 
and is common both to the Musalmans and Hindds. A son will thus 
address his father ; tho younger membefs of a family will thus address 
their eldest brother ; and any very respected person outside tho family 
may thus sometimes bo addressed. But tho father only is called simply 
kdk. I find kdkkd is tho Muliammadan Singhalese word for “ elder 
brother,” and edeed for “ father’s younger brother.” The latter word is 
also in use in Southern India. Kdkkd is also used by the Malays of 
Ceylon for “ elder brother.” I cannot trace the origin of tho words. In 
Telugu kdkkd means “ father’s brother,” cf. also Ceylon A. S. Journal 
1867—1870, p. 11. 

Khumdr, sickness, headache &c., the effects of drink. Bice*water 
is often given to alleviate sickness arising from intoxication. 

108, Lejan wuhan (hd/n wuh. 

Twenty lids to twenty pots. 

Ans. Wuh nam, tho twenty nails on a man’s hands and feet. 
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109, Ohhatis hathis Jcrahuni hdv 
Timai Tcardn fdv tdv. 

Black crows on a white bank, 

They are saying, “ caw, caw.” 

Ans. Kdgazas p^th Ukhun, writing on paper. 

The paper is white, the words written thereon are black. The 
rustling of the paper, as you take it up to read it, is supposed to be the 
sounds of the words (written on it) speaking to you. 


110, Athav nah tai; Ichomv nah tai ; 

Zorav suStin pahdn chhuh. 

Neither with hands, nor witt feet, 

(But) by its power it goes on. 

Ans. Saruph, a snake. 

111, Sundari pJiujkai wuganen hdlaiij 
Wah wall mushkdr trdiodn chMk, 

Zah thah kMwdn^ ak thah trdwdn^ 

thah shama zdldn chMh. 

O Sundari, you flowered on a high hill ; 

Well ! Well ! you are leaving scent behind you ; 

Two portions you eat, and one portion you throw away 
(And) the fourth portion you burn in your lamp. 

Ans. !Cger, an apricot. 

The oil expressed from apricots is called Jchdli ttl. Not much of 
it is used in the valley. Oil is also expressed from mustard, almonds, 
walnuts, and linseed. 

Sundari^ a proper name (fnom the Sanskrit). 

112, X&hutis wanas gutil tsdv, 

Jltafit kurnas krdv. 

A sawyer went into a copse (and) cut and gathered some wood^ • 
Ans. Mas kusun, to cut the hair. Vide Nos. 70 and 129. 

113, Herih wuts haf, 

Pharhang rat. • 

A bit of wood descended from above, 

In a strong grasp of the hand. 

Ans. Kangani dini^ combing the hair. 

Pharangi is a corruption of the Persian farangt, Tt here means the 
hand. Anything strong and capable is sometimes called pharangi in 
Kashmir. 

Kashmiri combs are generally made of wood. 
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1 14, Apdrih taram hlianJ&ili hudd sahanih dit&anam t&hdlah^ 

Wuthit tah ratanas iidlah. 

From that side an old woman, speaking through her nose, ran at 
me like a tigress, and jumped on me and held mo to her breast. 

Anb. Nindar, sleep. 

116, Pah patsis, daph (or dap) shuren^ hoz pdnas, wucMi Tcun^ 

Oo to the guest, speak to the children, listen to yourself, and look 
at me. 

Ans. a man had cooked a sheep’s head and legs for himself, 
wife, and children, and had just served them up, when a stranger came 
in. The wife looked at her husband to know whether she was to ofEer 
their guest any of the savoury food. The husband replied in the above 
words, which mean — Give the legs to the guest, the tongue to the 
children, keep the cars yourself, and give me the eyfes. 

116, Xsafit rang hat ? 

Patit mul hat ? 

What has colour on being cut ? 

What has value on being laid hold of ? 

Ans. H^daiv^id tah muhhtahy a water-melon and a pearl. 

117, Odfuj hurih han pot wetsahndn. 

The little girl is teasing out the silk. 

Ans. Kangani, a woman’s comb. 

c 

118, Bahopyos^ Mdjai pyos, 

Pyos nah pyos wutsh hai hhyos, 

O Father, I fell down, O Mother, I fell down, 

, And I had hardly fallen down, when a calf ate me. 

Ans. Peomut panah-harg^ (Skr. parna-varga)^ a fallen leaf. 

119, Mut ts.ul put ddrih^ ^ 

^^ula% h^t atahhari/h* 

The mad fellow escaped by the back window. 

Taking his wife on his back. 

Ans. I)uh^ smoke. 

120, Langi guri lot trdv, 

Muhhtdh gav chhdngare. 
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A one-legged (lit. a lame) horse kicked, 

And pearls were scattered. 

Ans. Muhilih su^ti munun^ to pound with a pestler 
Ghhdngare is very old Kashmiri. Now-a-days the words elMSkor 
ranah yun, pareshdn gatshun and chhakunah yun^ are used. 

121, Wanas ISvih kus ? 

Who will wash the jungle ? 

Ans. B/iid, yd slitn^ rain or snow. 

122, Wanas duvih kus ? 

Who will sweep the jungle ? 

Ans. Wdv^ the wind. 

123, P^wdn chhuh inohd zan ; 

Saindn chhuh kohd zan ; 

X&aldn chhuh t^urd zan ; 

It falls like a musquito ; 

Collects together likoA great hill ; 

(And) runs away like a thief. 

Ans. S7wn, snow. 

124, Navih Ujih gadi sat, 

A new pot with seven holes in it. 

Ans. Buth yd kalah, the face (which is likened to a new pot, 
because it is clean). 

125, Ourispeth hust, • 

An elephant on a horse. 

Ans. Khrdvih pe{h mah^iyuv^ a man walking in pattens. 

I have heard something like this in Persian 
Ghist an chist darjahdn bisydr^ 

Ftl rd dtdam o bar asp sawdr. 

126, Suti yut. • 

(Going) hither and thither. 

Ans. Yeni yeruni^ sorting the warp. 

127, Hul gandit batich natidn. 

Tightening her girdle the duck dances 

Ans. Pruts y a little apparatus forming part of the spinning- 
wheel and intended to receive the thread. 
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This is also a saying, cited against a woman, who wishing to quarrel, 
goes and unites in a “ row ** close by. Kashmiri women have terrible 
tongues and most shrill voices. At the time of quarrelling they screech, 
shout, and dance till they are too hoarse and too tired to go on. 

128, Zdme, zuse^ punde^ ase ; 

Net sandn Tcarih tirthan^ 

Warih wary as mmui ase ; 

Nishih clihui tah parzantan ; 

He will yawn, cough, sneeze, and laugh ; 

He always bathes at the sacred places ; 

Year in and year out he will remain naked ; 

He is near to you, recognise him. 

Ans. Buthj the face. 

129, Avah mahdrdj sdvah jangas iulundvanas gatakdr. 

The mahdrdj came and entered into the fight and destroyed (them). 

Ans. Mas Tcdsun^ to shave the head. 

Qatahdr Udnndwtm, lit. to cause darkness to arise. 

Vide Nos. 70 and 112. 

130, Ougusi gugusi gngdliye gajih tih gtigus had, 

Bah (or huh') nai hadai rinddliye atih chhtih hihit (hag. 

Be careful, O woman, mind and take it out of the oven. 

I will not take it out, O woman, (because) a robber is sitting there. 
Ans. Zandnah jord dsah, yimav tsuchih dsah kaHt, gajih manz 
thavimat&ah. Tamih ivaktah wot timan uish ah hegdnah, Akih zand/nih dup 
hey is hun titai pdth, ytdh nah zih puts hozih, zih tsuchih had gajih vianzah, 
Tami dyutus jawdh, zih huh hadah nah, tikirdzih yih mahnyuv chhuh atiti. 
There wdre two women who had made some bread and put it in 
the oven. At that time a stranger came to them. One woman said to 
the other in such a way that their guest might not understand, “ Take 
the b»ead out of the oven.” The (other) woman replied, “ I will not take 
it out, because there is a man there.” 

Ougusi, gugusi, gngdliye, rinddliye, are words merely made up for 
the occasion in order to deceive the stmnger. 

I protested against including the above in this little collection ; 
but everybody, that I asked, declared it was a riddle, so I have put 
it in. 

131, Ayeyas tah gayeyas ; 

Kuku lanjih hccheyas ; 

Mudur dsas tah hut gayas t 
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I came and I went ; 

I sat on many brandies ; 

I was sweet — and where did I go ? 

Ans. Nindar, sleep. 

Kuhn is old Kashmiri. Wdryah^ s^thaJi, are now used. 


132, Anzinih hande ndgarddo^ anzinih hudanai paivo ; 

Ohhdni gnruk nah, hrdli thuruh nah ; pdnai hyntnh stiwo. 

O spring of the goose, the goose made its way to yon ; 

No carpenter cut it, no potter formed it ; but you of yourself 
became hardened (lit. sat hard). 

Ans. Tulah-haturj ice on surface of water. 


133, Hdpat hdndur ; hrefh pandit; talim poni hyur hhasdu ; hrerihrdh- 

man; gagarsuts; hdshuri pd/rimi ; shot gddah-hd/nz ; thapal sarrdf. 
Bears (are) bakers ; stupid people (are) pandits ; the lower waters 
flow up ; cats (are) brahmans ; rats (are) tailors ; Kashmiris (are) 
Panjabis; jackals T(are) fishermen ; usurpers (are) bankers. 

Ans. Purshiydr, the name of a ghdp in Srinagar city just 
below the second bridge. * 

A man was going to a village, when he was met by another man, 
who asked him where he was going and whence he had come. He 
replied as above that ho had come from the place where bears were 
bakers, etc., etc. 

134, Khatis andar mdz kdehih hand. 

A little piece of flesh in the cupboard. ^ 

Ans. Zyav tah as, the tongue in the mouth. 

Khat is a small cupboard let into the wall, wherein Kashmiris 
generally store rice, milk, etc., to preserve them from rats and cats. 

135, Bdlas pefh kdlah saruph, laf tah kdr milawit, 

Aurah dyas Zuhrah Khofavt lat ninas gilaivit. 

A black snake on a hill with its tail and neck together, (lit. making 
its tail and neck to meet). 

Zuhrah Khotan came over and wrenched ofE its tail. 

Ans. Kuluph, a padlock. 

136, 2jSor chhis rahis manddn ; tsor chhis khandam f uri ; zah chhis chard^ 

gdnah ; zah chhis tir-anddzah ; ak chhus rnorchhalah kardn. 

She treads the mud with four ; four are dishes of sweets ; two are 
lamps ; two are archers ; and one fans her. 

Ans. Gdv, a cow’s feet, teats, eyes, horns, and tail. 
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137, Apdrih hdl dot pcwdn ; 

Yapdrih hdl shin p^wdn. 

On that side of the hill hailstopes are falling ; 

On this side of the hill snow is falling. 

Ans. Kadi yindar, a cotton-carder. 

138, Yak mashide do darwdzah ; 

Ao miydn trdo pofasah. 

One mosque (with) two doors ; 

Come, sir, and bang on it. 

Ans. Khani kaduni^ to blow one’s nose, (native fashion). 
Vide Nos. 43 and 63. 

139, Soyih talpoyih lej, 

A potfull of rice under a nettle. 

Ans. Kukarih hanzpiiti khej^ a hen with her brood. 

140, Sundard ditham-dtid kanidm ; 

Nah marih shistarah nah marih ndri, * 

I saw a beautful woman — an arch of smoko ; 

She will not die by iron, she will not die by fire. 

Ans. Duhy smoke. 


Notes on a Donative Inscription of Vidyddtiara Bhar^a^ belonging to C. T. 

, Metcalfe* Esq., Commissioner of the Orissa Division, (With a Plate.) 

— By Rajendralala Mitra, LL. D., C. I. E. 

The muniment is inscribed on three plates of copper, each mea- 
suring* 6x3^ inches, the thickness being about one-tenth of an inch. 
The plates are held together by a stout copper ring surmounted by a 
cast copper seal bearing in relief the name of the donor and an effigy of 
a lion couchant guardant. The plates are of cast metal, roughly ham- 
mered, and having all round a slightly raised edge. This edging is de- 
signed to prevent injury to the record by friction. The record is en- 
graved on the second face of the first plate, and on both faces of the 
other two plates, each side coni})rising 7 to 8 lines of matter. On the first 
side of the first plate there are indications of letters traced with a steel- 
pointed style and afterwards smudged. Such tracings are also notice- 
able on the other plates, and they suggest to me the idea of the plates 
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being palimpsests. At first I was disposed to think tliatthe tracings were 
the first outlines made for the guidance of the engraver ; bat I find this 
idea is not tenable, inasnrach as the tracings appear sometimes below and 
sometimes above the regular lines of the engraving, and not engraved 
over, as they should have been, had they been the first outlines. The 
finished record is deeply engraved, and, except in a few places, the let- 
ters are in a fair state of preservation. 

The letters of the record are of the Kafila type merging into the 
modem Devanagari form. The vowel i retains the old three-dotted 
form ; the e is indicated at times by a slight curve at the hind part of 
the top line, and at other times by a curved line behind, as is usual now 
in Bengali writings. The letters I and n are alike in shape, being 
differentiated only by the omission of the top line, as was the case in 
the Bengali of the last three centuries. The j is also of the form of that 
letter in Bengali. But the t, d and hh are of pure Kutila type. 

The language is pure Sanskrit, though, as is usual in records of 
this description, it is disfigured here and there by errors of spelling ; 
slips of grammar are also not wanting. 1 have pointed out the more 
prominent of these errors, in parentheses. On the whole the record 
does not in this respect differ from its congeners found in other parts 
of India. In the neglect of punctuation the record beats tho attorneys 
of England. 

The most remarkable feature of the record is, however, the absence 
from it of the prosy details which characterize ancient Indian grants, as 
also the title-deeds got up by English conveyancers. Wo altogether miss 
the to have and to hold and to possess ” so familiar to us in modern 
English deeds of sale or gift. In medioaval Sanskrit deeds, the field pro- 
duce, the forest produce, tho produce of water, with all that is under the 
ground or above it, are carefully noted, also exemptions from* Government 
demands ; but nothing is said of them here ; even tho important item of 
the boundary of the land given is not mentioned. 

The subject of the gift was a village named Tu^^urava, in tho did- 
triet of Yimalabhanja, but 1 have failed to trace it in our maps. Judging 
from the word Bhanja^ which occurs both in the name of the district and 
also as a surname of the donor’s family, I disposed to think that we 
must look for the locale somewhere in the present tributaiy state of 
Maydrabhanja, in the north-west of Orissa. But the evidence is too 
slender to be of much value in this respect, particularly when it is borne 
in mind that the word Bhanja was borne as a surname not only by the 
Bdjds of Maydrabhanja, but also by a family of B&jas in Gumsur, as also 
by the Rajas of Keunjhar. The last, however, were scions of the Maydra- 
bhanja dynasty, whose initial date was not older than two hundred years 
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ago, and therefore could not have had any part in making the grant. The 
village or town, in which the Raja was present when he made the gift , 
bore the name of Valjalvakd, and this too is not traceable. Babu 
Dharitrinath Deva, a relative of the Bhanja Raji of Maydrabhanja, in- 
forms me that he knows of no place of that name, and that Yimalabhanja 
was never a second name of Maydrabhanja, I have not yot succeeded 
in getting any information in regard to this place from Gumsur. 

The donee was one Bha^ta Danikhandl of the Data sept (Pravaru) 
of the Upamanya gotra. He belonged to the Bahvricha S'akhd of the 
Rig Veda. His father’s name was S'dHdeva, who was the son of one 
Gaurichandra. 

The donor describes himself as a Maharaja, but the names of his 
father and grandfather occur without any regal prefix. The great- 
grandfather, however, is described as a Raja, and we may safely pre- 
sume that the epithet is expected to be assumed iu the two intermediate 
cases. The names stand thus : 

Raja Vrai^abhanja Deva. 

Divabhanja Deva. 

Sflibhanja Deva. 

Maharaja Vidyadharabhanja Deva. 

The last claims to have been a devout worshipper of Mahddeva 
(paramamdhesvara) ^ and this declaration is emphasized by the two in- 
troductory stanzas which praise the attributes of that dread divinity. 
Of his race the only information vouchsafed is that he was an “ orna- 
ment of the Bhanjana race” (BJianjana-hula^tilaTca) , It is obvious 
from this that the words Bhanja and Bhanjana are synonymous and 
exchangeable, but it helps to take us no further. We possess no ac- 
count whatever of these Bhanjanas, Bdbd Dharitrinath Deva has not 
h/eard of the name of Vidyadhara in the Bhanja genealogy, and knows 
nothing of him. He has not yet been able to obtain for me a copy of the 
family tree of his relative, and in matters of this kind memory is not at 
all reliable. Few persons in ordinary life can correctly recite the names 
of ten of his ancestors, and few would attempt to do so. In the absence 
of positive information I am disposed to think that I have in the record 
before me the names of four members who are now quite forgotten in the 
annals of the Maydrabhanja dynasty. I am disposed to think, too, that 
there exists no complete record of the family from the date of its origin. 
Only a few of the Tributary Mahal chiefs can appeal to any record of an 
older date than two hundred years, though several of them have un- 
questionably exercised their chiefships from generation to generation for 
a much longer period. 

The record has no date. This is an unusual peculiarity, the rule 
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being .otherwise, though the ora used has ofteu caused, in the absence 
of precise indications, considerable trouble to antiquai’ians. It would 
seem that the practice of issuing copper patents was recent in the 
country where Vidyadhara issued his grant ; at any rate his court 
pandits must have been very ill-informed about the fund.amental re- 
quirements of title-deeds, not to adopt the niceties of conveyancing 
terminology. I have stated above that the letters are of the Ku^ila 
type merging into the modern Devanagari, and this fact would suggest 
the idea of their being between four and five hundred years old, and the 
deed to belong to the fourteenth or the earlier years of the fifteenth 
century of the Christian era. In the present state of my information, 
I regret, I cannot speak with greater precision. 

The concluding part of the deed gives the names of the attesting 
witnesses. The first name is tliat of the minister, Bhatta Starabha 
Deva, who put his * mark * on the deed for its ratification. The Sanskrit 
word used to indicate this is Idnchhita, which means ‘ marked,* but I 
suppose it is intended to imply the impressing of the deed with the 
great seal of the State. The epithets applied to his name are not very 
clear. The first word is the most doubtful ; it reads very like Srish^M 
which probably stands for Sreshllii, a ‘ banker.* This man came from 
the Kalinga country, was a worshipper of Siva, whence Mahddevya, and 
endowed with great energy, tejahika. The last word is of doubtful im- 
port. The second witness is named Kausika. He caused the grant to 
be ‘ entered * (praveSita) in the Bdbhd, Kausika has no epithet of any 
kind attached to his name. He was obviously an officer of an inferior 
grade, and he has not even the courtesy S'ri assigned to him. Tho 
word hdhhd is not Sanskrit. I take it to be tho sanskritizod counterpart 
of the Arabic Bah, which in tho plural form of Abivdh or cess bcjcarne 
current from the date of the first settlement of tho Muhammadans in 
this country. One meaning of tho word is a book, chapter, or section, 
and I imagine it stands here for a registry book or that chnjiter 
of it in wliich a record was kept of rent-froo grants. I draw this in- 
ference entirely on the strength of tho word jpmvmYu ‘ entered.* The 
composition of the deed is attributed to S'ri Khamba, the minister of 
war and peace. The engraver was one Kshasali Kuinarachaudra. In 
this I take Kumarachaiidra to be the pers(fnal name and Kshasidi tho 
name of his caste, 


Translation, 

May that which can destroy the life of tho wielder of tho flowery 
arrow (Cupid) ; to whose mass of light tho weak crescent is an object of 
overthrow ; which is tho refulgent lamp for tlie illumination of the re- 
U 
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gions of the threefold world ; which is fair as gold of the purest touch* 
— ^may the cycbrowlcss cyof of Ham be victorious ! 

May the waves of the heavenly river of Sambhu, which play like 
the hoods of the great serpent, which glisten bright as the light of 
the rising moon, which dance like tho crests of the spurs of the snowy 
mountain, which i*ise like liaiuls at the commencement of a dance, which 
are radiant, and destroy sin — may they protect you ! 

Prosperity. The auspicious dweller of the victorious Valjalvaka, 
the home of fortunate victory * * * the ardent worshipper of Mahe4- 
vara, the devoted to the feet of his father and mother, the ornament of 
the Bhanjana race, Maharaja S'!*! Vidyadharabhanja Heva, the great- 
grandson of S^ri Vraiiabhanja Deva of manifest merit * # * and 
totally devoid of tho sins of the Kali ago, the grandson of S^ri Diva- 
bhanja Deva, the son of S'ri S'ilibhanja Deva, according to the desert 
of each, welcomes, respects, acqufiints and orders the people, inhabitants, 
subordinate chiefs, receivers of income, village oflicers and others of tho 
prosperous district of Vamalabhanja. Everywhere there is happiness. 
It has been our fortune, for the promotion of virtue for our parents and 
ourselves, to present in due form with the usual pouring of water the 
village of Tuiidurava as it is bounded now in that district, to Bhatta 
Darukhandi, of tho TJpamanya gotm. Data Pravara, the grandson of 
Gaurichandra, son of S'uri Deva, and a member of the Bahvricha S^rotriya 
branch, out of respect for his merits, for the period of tho duration of 
the sun and tho moon. It should be the duty, for the sake of the great- 
ness of the merit of charity and our request, for future kings to protect 
this grant. Thus has it been enjoined by the ordinances of religion. 
Earth has often been given away by Sagara and other kings, and the 
merit thereof has belonged to him to whom the earth belonged for the 
time being. •Whoever resumes earth, whether it be his own gift or that 
of another, is, along with his ancestors, born as a worm and rots in 
ordure. Let there be no doubt, O kings, about the merit from the fact 
of its^being another’s gift. The merit of protecting others* gifts is in- 
finitely greater than that arising from one’s own gift. Knowing this and 

* Tho epithet TeemaJea-nikasha is in frequent use in Sanskrit poetry, but the 
explanation of it is of doubtful propriety. They say it means the mark loft on the 
touchstone by gold ; but surely that mark is nothing very bright. 1 take it to 
mean pure gold which has stood tho test of tho touchstone. 

f The word is vibhrunelra, an eye without an eyebrow. Tho^object of using tho 
epithet is to indicate the third or crescent eye of S'iva over which there is no 
eyebrow. Tho fact of the word for eye being put in the singular number confirms this 
interpretation. Had the word been hahhru tho translation would have been * tawny,* 
but that would not have been sufficiently distinctive, as in art all tho three eyes of 
S'iva are painted of a tawny colour. 
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knowing that the duration of man’s life and foi’tuno ai’e as unsteady as 
water on a lotus leaf, no man should destroy the good actions of others. 
Marked (sealed) by the Minister Bha^ta Stambha Dova, who is a banker 
(by caste) of Kalinga, a worshipper of Maliadcva, and highly energetic ; 
entered in the Babba (register) by Kausika ; written by S>ri Khamba, 
the minister of Avar and peace ; and engraved by Ksliasali Kum&ra- 
chandra. 

Transcript (see Plate IX). 

(First jdatc.) 

8 I T^^(i) % T»f<iiT! 

1 1 si(flT)%?iT'g'et^f'%T2?T ^::^(%T)Tr* 

< 1 ?i7!i(^u>)wcrT(i) %TiT(«*n)^trf^^ffcn jct- 

« 1 »ff% % ’sr^T'gf^mfwsrt 

^ j Tn*fr wKii) 

'sS ' V 

(Obverse of second plate.) 

\ I (^) f^^f«r9Rr: sr^jrwjuaraf- 

^ 1 (ft) ipWiftr X ^w*iT«T KT- 

8 I ^ sfHT 

8. 1 ITKWJTI%>8tT WcTr(»)fq- • • 

i I JTTIT^TiJVITcrT JT^RT- 

® I 5581:^(11) TO8hts(®) — 

(Reverse of second plate.) 

1. The word bhanja has boon every whoro written with the cerebi’al w thus 

irar. 


2. The letters are doubtful in this name. 
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^ I iTOsiTinf tr- 

^ I l|*WTf^r«r ftraWWT’IW- 

8 I crf%'^?Rn^^3?^i?rarTJmq(gO«^* 

DL I n 4 »ns in^«i(?f) I 

i I ^ (^T)^nJfRR^ ^ (fw) 8INT- 

« I ftftPTT >twtgKTJr(jiT)^ Ml >c x x x x 

« I gm < ^S )T^Rr ?«T(®)tTTO’<I 

(ObvorsG of third plate.) 

\ I IT ’TNI (j^ft'rar^) ^{^1 wf ^- 

I »3»l|t n y(d MTf^^TWfH^WT ^T*nj- 
^ I “^T^r 

8 1 ^artw 

u. I ^r(^r) ^T3rf«i! *Ki 

i I «T^ ^(k) ar 

-9 I %T T^cT W«!tiRT(l) « f^reTaT(aT) W*ft (ftf!) fV* 

(Reverse of third plate.) 

\ I ^nr *ra^(i) »tt n’c^- 

I fa mf^Ts yw»n(«r)sfq 

^ I 5f(i) ?efa *if*mw^ftP5%r5rT f^Jwgfa- 
8 I Sri wg^i^tfsRni (6?) f«5r 

«. I *1 ftf 5^5^ f%%T(t?lT« l)<#lf^*l ^PS^fST- 

^ 4 1? (f*8l) WT WT- 

-9 I s5tTfltf«ia(5f) aftfi^»r iiTfeif^tr (fTOfT) py (^) is^- 

^ I *r (^'^) w ^ I (ar) X x i 


1. Five letters ore nniutelligiblo. 

2. 1 know uf uo DataFravara. Tho socoud loiter (if) is doubtful. 
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Notes on the ancient mounds in the Quetta District, — By Major 
J. F. Garwood, R. E. 

(With a Plate.) 

Now that portions of Baluchistdn and Southern Afghdnistdn are 
rapidly, becoming settled countries under British rule, doubtless men 
of science will begin to devote some attention to the mounds which are 
spread abroad throughout the district. Up till recently, what with the 
country being unsettled and constant changes of officers taking place, 
the little information that is forthcoming regarding these mounds is 
hard to be got at. It is for the most part a personal record, and the 
persons are constantly shifting oh the scene. 

I had occasion recently in my official capacity as an officer of tho 
Military Works Department to make some considerable excavations in 
the Miri or citadel of Quetta, and finding the results from an archsaologi- 
cal point of view interesting, I have endeavoured to find out what has 
been done before by others in investigating mounds in tho district, and 
purpose to put this now before your readers together with my own 
experience at Quetta. will I hope be of advantage when the re- 
searches are taken up by experts, if some little information as to what 
has been noticed by those first on the spot is readily obtainable. 

These mounds are very numerous throughout tho district, some 
being of very large size. They vary from small hillocks up to large 
masses of earth, like the Quetta Miri, the base of which is an oval 600 
feet long by 400 feet wide, and which rises 80 feet above the plain. 
These mounds may bo, and very probably are, of different origins, and a 
few of the small ones may be even natural; but the true mound of which 
I write is manifestly artificial,^ and for the most part there is no sign of 
excavation in the neighbourhood. Accepting the conchision that the 
mound is artificial, I argue that when no trace of excavation appears, wo 
may be sure that tho mound is of groat antiquity for tho dust storms of 
tho country to have filled up the hollows fxom which the earth for the 
mound was taken. 

Some officers quartered aj) Thai Chotiali a few years since took con- 
siderable interest in investigating the mounds there, CoL Sturt, Bo. S. 0., 
found in a hole in a mound between Dubber Khot and Thai two or three 
gold and a number of silver coins which were sent down to the Royal 
Asiatic Society at Bombay and the inscriptions deciphered by Mr. 
Rehatsek. The coins were from Baghdacf and about six or seven cen- 
turies old. Brigadier Adam, Q. M. G. of tho Bombay Army, Col. Sturt’s 
successor, informs mo that he searched the mound afterwards and found 
nothing of interest, nothing except broken pottery which he believed to 
be modern. 
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There is a very large mound near Kila Abdullah in the Pcshin plain 
at the foot of the Khoja Amran mountains. In 1881 Capt. (now Major) 
Lock, Political Agent, Pcshin, dug into this mound under the orders of 
Col. Sir Oliver Sfc. John, K. C. S. I., R. E. Major Lock is on furlough, 
but Sir O. St. John has kindly supplied me with his recollections, which 
I will give as nearly as possible in his own words. 

“ Underneath layers of mud, charcoal, or rather changed wood, and 
bones were a number of small rooms built of very large baked bricks, as 
far as I can recollect about 18 inches by 10 inches by 6 inches. These 
bricks had no markings or inscriptions of any sort.*’ 

“ In the rubbish were found fragments of pottery, hits of glass, 
copper, brass and iron. Two at least of the fragments of pottery had 
been bottoms of basins or round dishes and were glazed yellow, with 
indented and separately coloured figures on them, in both cases, of men 
leading goats. The best of the two I gave to the British Museum in 
188 L What became of the rest of the things I do not know. The 
excavations were incomplete when I left.” 

The Quetta Miri is a mass of indurated clay. On the top were 
a few old houses, probably occupied formerly by the maliks of tho 
village or small township of Shalkot, tho houses of which were group- 
ed together under the shadow of the Miri. In 1883, before I canio 
to tho district, the base of the mound was cut into for a magazine, 
and previously to that some tunnels had been run well into the mound. 
Nothing of particular interest seems to have been found, or my prede- 
cessors would have left some record of it. Some bones I hear were come 
across, including some human bones, tho only ones found at any time 
recently in the mound. 

About a year ago I commenced clearing the top of the Miri for some 
buildings. This necessitated cutting the top 15 feet off the mound, besides 
excavating in places to an extra depth of about 5 feet or 20 feet in all. 
During these excavations one could not fail to be struck with the peculiar 
coiystitution of the material of which the mound is composed. In every 
direction the soil is permeated by bones, broken pottery, ashes in layers, 
and charred wood or charcoal. The bones are said to be the bones of 
domestic animals, but of what animals I do not know at present, but 
have sent samples to Calcutta^for identification by competent anatomists. 
The remains got comparatively few as the depth increased, but were 
always present in considerable numbers. Near the top very large 
jallds or gJiards frequently occurred ; no such articles of pottery are 
I believe now made in the district. The general impression, left on the 
minds of those of us who were constantly present during the earth 
clearance, wag not tliat the remains were necessarily of any very high 
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antiquity, as that the mound must have been occupied by constant suc- 
cessions of people for an indcfinito period. I am still quite puzzled to 
account for the presence of so ma^j^y lumps of charred wood at con- 
siderable depths, most of them quite fresh and shewing the grain of the 
wood. From Sir Oliver St. John’s account the same peculiarity was 
noticed in the mound at Kila Abdullah. The charcoal of course might 
be of any age, being comparatively indestructible, but its existence in 
such large quantities in the aggregate is very puzzling. The buildings, 
I do not think, are likely to have been periodically destroyed by fire, as in 
some of the old Greek towns, and the presence of the lumps of charred 
wood is more probably due to some use the mound was formerly put 
to ; but this of course is mere personal conjecture. 

The articles of interest, few in number, which wo found in tho 
Quetta Miri, have been sent to the Indian Museum at Calcutta. There 
are some fragments of pottoiy of an archaic type, which were found in 
tlie lower strata of the excavations, and also a ringstono and jasper 
corn-crusher, which tho Museum authorities think are probably pre- 
historic. They were found on a low level, but higher than the Greek 
statue afterwards uneart^ied. There was also found a small bronze 
vessel which may be Greek ; and at the lowest depth attained to, and 
near tho centre of tho mound in plan, a bronze or copper statue of 
Heracles, 2^ feet high, holding in his left hand the skin of the Nemean 
lion (see Plato X). Tho statue, which was much corroded but otherwise 
nearly perfect, was found standing nearly erect, bedded in hard clay. 
Tho ground below and around was carefully excavated to a distance of 
several feet, but nothing further was found except a few animals bones. 

At a medium level was discovered a small vase of common pottery, 
with angular markings in paint round the swell of the vaso below the 
neck. I am anxious to find out the probable date of this*vase, as Major 
Shepherd, R. B., found a lot of pottery with similar markings on it near 
Bellali (ten miles north of Quetta) in 1885. There is a large miri near 
Bellali, but in Major Shepherd’s absence in England I have not begn able 
to ascertain whether it was in the miri or elsewhere that ho found it. 
Nothing more of interest is likely to be discovered just now in the Quetta 
Miri, but in considering tho comparative poverty of our findings in such a 
promising site, it must be borne in mind that the excavations only went 
down to a depth of 20 feet out of the total height of 80 feet of the mound, 
and anything of extreme antiquity would probably be found lower down. 

Our excavations having connected this district with the Greek period, 
at least ought to encourage others more competent to carry the investiga- 
tions of these mounds farther, and Capt. Lock’s discoveries at Kila 
Abdullah in 1881 seem to have been even more interesting. 
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• The Mother of Jahdngir, — By H. Beveridge, C. S. 

It is curious that there should be any uncertainty about the name 
and family of Jahdngir’s mother. He was born in August 1669 at 
Fathpur Sikri in the house of Salim Chishti, and it was to be expected 
that the historians who have so carefully chronicled the circumstances 
of his birth, would tell us who his mother was. But apparently none 
of them mentions her name ; or, at least, none of them does so in his 
narrative of the birth. Jahangir is equally reticent in his autobio- 
graphy, and so English writers have fallen back on tradition and con- 
jecture. This much seems considered certain ; the lady was a Hindu, 
and it has been suggested that this is tho reason why she has not betm 
named by the Muhammadan historians. I should think, however, that if 
Hinduism has had anything to do with tho omission, it is more 
because it made it difficult for the historians to know the name, than 
because of bigoted feelings, or an unwillingness to hint that Jahangir 
was not a pure Mogul. Jahangir has no scruple about mentioning his 
Hindd wives and their progeny, and though ho speaks with horror of 
Muhammadan women marrying Hindus, he has very little blame for tho 
converse practice. Barring a few bigots like Badaoni, it may bo ques- 
tioned if tho Muliammadan subjects of Akbar and J ahaiigir had any 
serious objections to tho marriages with tho Rajput princesses. Indeed 
Sir William Sleeman tells us that he has heard many Muhammadans 
attribute the decline of their empire to tho discontinuance of the 
practice. Muhammadans might object to tho ladies being allowed to 
remain Hindus, and no doubt Akbar caused scandal by allowing his wives 
to sacrifice to fire in his palace, but the fact that the wife was a Hindu 
by origin would bo no objection. Rather it would be considered meri- 
torious to convert a Hindd to the true faith and then marry her. 

• Now if the lady who was Jahangir’s mother was a Hindu by origin, 
she can hardly have remained one, or she would not have been placed 
in^ the cell of a Muhammadan priest at the time of her confinement. 
Nor would she have been buried after death and a Muhammadan tomb 
erected over her. Still less could sho continue a Hindu, if, as Mr. 
Blochmann thinks, she received the title of Maryamu-z-Zamani, “ the 
Virgin Mary of the age.’* That it was ignorance rather than prejudice, 
which prevented historians from giving the names of their emperor’s 
Hindu wives, may bo perhaps inferred from the fact that we find two 
ladies described by tho nam,e of Jodh Bai. Now Jodli Bai is not the 
special name of any woman, but simply means that she belonged to the 
family of the Rajas of Jodhpur. 

At p. 309 of his edition of the Ain Mr. Blochmann tells us that 
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Jahdngir’s mother was Jodli Bai, but at p. 619 he corrects himself aud 
says that Jodh Bai was the wife of Jahangir, and that there is little 
doubt that the daughter of Bihari Mall and sister of Bliag’wau Das was 
the mother of Jahangir. 

It is with great hesitation that I venture to difPer from Mr. Bloch- 
mann, but here the hesitation is diminished by the fact that wo hHvo 
Mr. Blochmann difPering from himself. He originally hold that Jodh 
Bai was the mother of Jahangir, and it seems to me that he was wrong 
to abandon this view in favour of Bihai*! Mall’s daughter. What I think 
he overlooked was that there were two Jodli Bais, i. a., two ladies of 
the harem of Jodlipur. One of then was the sister of Udai Singh, i, e., 
the Mota or fat Raja, and married Akbar, and the other was Udai’s 
daughter and manied Jahangir. 

The general native belief seems to bo that a Jodh Bai was tho 
mother of Jahangir, and I think that weight should be given to this. 
Sir William Slecinan in his Rambles, vol. II, p. 65, speaks of his seeing 
tho tomb of Jodh Bai, tho mother of Jahangir, near Agra. Further on, 
pp. 68 and 71, ho speaks of seeing the little room at Fathpur Sikrf 
whore she give birth to Jahangir. Similarly Tod describes Jodh Bai as 
the mother of Jahangir. 

On the other hand tho daughter of Biluiri Mall is mentioned by 
Jahangir in his Memoirs in a way which seems to mo quite incon- 
sisfeiit with tho idea that she was his mother. Speaking of Pahar 
Khan who was Raja Man Singh’s uncle and consequently a brother 
of Bhag’wan Das, he says “ One of his sisters was in my father’s harem, 
but no favourite with destiny, although possessed of uncommon beauty. 
The proverb says ‘ if there bo any special destiny, it is for tho ill-favoured,’ 
for from all I can observe ip this workshop of creation, scarcely any- 
thing appears in its proper place. Tho poor in spirit ai^ absoi’bod in 
tho rigour of abstinence, while those who love the world find their 
fortune ever in advance.” (Price’s translation, p. 34.) 

This passage seems to me to disprove tho view that BiharuMall’s 
daughter was Jahangir’s mother. Ho man would bo likely to speak in 
this way of his own mother, and Jahangir Avould not have regarded a 
woman as no favourite with destiny who had the honour of giving birth 
to himself.* * 

There is another passage in his Memoirs which sets tho matter 
at rest, if the translation is correct. That is (Price, p. 19) where he tells 
us that ho himself married Bihari Mall’s daughter, but I suspect that 
it is granddaughter in the original, 

* I cannot find any passage corresponding to this in tho Tuzuk. I have not 
seen the Porsiau original of Major Price’s translation. 

V 
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It will bo observed that Mr. Blochmann is not positive about 
Bih&ri Mall’s daughter being Jahangir’s mother. He only says that 
there is little doubt of it. I thinly that the passage from Jahangir’s 
Memoirs, and the tradition about Jodh B/ii show that Bihari Mall’s 
daughter was not Jahangir’s mother, and if the latter was a Hindu, I 
think that we have no choice but to accept the tradition that a lady 
of the house of Jodhpur was the mother. Perhaps, however, it has been 
too readily assumed that she was a Hindu. I have already observed 
that it is very unlikely that a Hindu lady would be taken for her con- 
finement to the house of a Muhammadan priest, and I now proceed to 
offer reasons for holding that Jahangir’s mother was a Muhammadan, 
and no other than Saliraah Sultan Begam, the widow of Bairam Khan. 

There is a passage in Elliot’s History of India, Vol. VI, p. 404 which, 
if it can be fully relied upon, settles the question of who was Jahangir’s 
mother. We are there told that Ndr Jahan was brought to court after the 
death of her husband Sher Afgan, and entrusted by Jahangir to “ the 
keeping of his own royal mother.” Now we know that Nur Jahan, 
when brought from Burdwan to Agra by Jahangir’s orders, was placed 
in the keeping either of Salimah Sultan Begam, or of Sultan Raqiyah 
Begam. The Iqbalnama of Muhiammad Khan, and Kh;ifi Khan say 
Salimah Sultan, and Mr. Blochmann and Muhammad Hadi (Elliot, VI, 
p. 398) say Raqiyah. But the latter borrows his account from Muhammad 
Khan, and if the Bibliotheca Indica edition is to be trusted, Muhammad 
Hadi or Elliot has mistaken the word raqahah “ a slave” for Raqiyah, 

Tho original in the Iqbalnama, p. 56, is as follows — 

^ (ylA jt 

I do not* feel sure of the meaning of the words wdlidah sabahi 
khesh which Elliot seems to have rendered “his own royal mother,” 
but surely they mean something more than that she was his father’s 
wife. , Raqiyah was alive and probably others of Akbar’s wives. Why 
then should an expression be applied to Salimah which was not at all 
distinctive of her ? 

The expression is repeated with a variation by Khafi Khan, I, p. 267, 
who calls Salimah the mddaf 7iisbat~'i-khud of Jahangir. 

Elphinstono also, 4th ed., p. 484, tells us Jhat Jahangir placed Nur 
Jahan “among the attendants of his mother.” His account is evidently 
taken from Khafi Khan, and represents the view taken by the translator 
whom he studied. 

Tliat Salimah was closely connected with Jahdngir and deeply 
interested in him is apparent from the fact that she went to him, when 
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he had faUen out with his father and bronght lym to Court, and that 
she tended his son Prince Khusrau from his infancy. Elphinstone ac- 
counts for Salimah’s mediation by saying that she had adopted Jahdngir 
after his own mother’s death, p. 460.* But I do not know what authority 
there is for this statement. 

If the words wdlidah sahahi Jehesh really mean “ own moth^,” 
there can bo no doubt that Salimah was Jahangir’s mother, for Muhammad 
Kh an was in a position to know the facts. 

Jahdngir speaks of Salimah’s having a daughter and calls the latter 
his sister, but as I have not the original to refer to, I cannot say if this 
means full sister. 

On the other hand, if this, daughter was Shahzada Khanam, and 
if she was born three months after Jahangir (Blochraann, p. 308), Salimah 
cannot have been the mother of the latter. 

If Salimah was Jahangir’s mother, he ought to have been a better 
man than he was, for she was the most distinguished of Akbar’s wives ' 
She was the niece of Humayiin, being the daughter of his sister Gul- 
biirgBegam (Akbarnania, II, p. 65) and of Mirza Nuru-d-din Muhammad. 
Akbar gave her in marriage to Bairdm Khan in accordance with 
Humay tin’s intention, and*when Bairam was assassinated, Akbar married 
her himself. She died in 1021 A. H. (1611). Khafi Khan calls her 
Khadije-uz-Zamani, the Khadija of the age and after reciting her virtues 
and accomplishments winds up with quoting two lines of her poetry, 
which however do not seen remarkable (Khafi !^ian, 1, pp. 253 and 276). 


Notes on the Coins mentioned by Major Raverty in his Notes "to 
his Translation of the Tahaqat-i-Ndsirt. — By Chas. J. Rodoers, 
M. R. A. S., Assoc. M. A. S. B. , , 

There can be no doubt whatever about the amount of learned 
research displayed by Major Raverty in his translation of the Tabaq&t- 
i-Nasiri, published by the Asiatic Society of Bengal. It is a book of 
1296 pages exclusive of memoir and additional notes and appendix. 
The actual translation in only a small part of the whole work. My 
attention has of late been drawn to his numismatic notes. 

Mr. Edward Thomas, as is well known, wrote a paper on the coins 
of the kings of Ghazni, and to this ho added a supplement. He also 
wrote “ The Chronicles of the Pathan kings of Dehli,” to which I have 
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added four euppleraents, in the pag’os of this Journal. It may bo re- 
membered that my first small attempt was a paper on the coins of 
Khiisrau Shah and KTiiiarau Malik, the two first resident Muhammadan 
kings of Lahore. At the time I wrote this paper I was not aware that 
Mr. Thomas had written his paper on the kings of Ghazni. This did not 
sOiljnuch matter, as my paper was written thirty-two years after that one 
by Mr. TJiomas, and dealt with other coins. Mr. Thomas gives in his 
paper two silver coins of Khusrau Shah and five coins of Khusrau Malik. 
Major Raverty thus notices Mr. Thomas’s paper (see note, p. 114). In 
Mr. Thomas’s paper on the Ghazni coins, there is unfortumately no notice 
of the last two monarclis of the house of Sabuk-Tigin, and there are no 
coins of theirs, or the dates I have rofecred to might have been tested ; 
but a work I have by mo 8 iii> 2 )lies some information on the subject, and 
confirms the statements of lasih-i, and the older writers. A coin of 
Khusrau Shah’s, therein noticed, contains the following inscription, 
which I translate literally : — 

Obverse : — Stamped coin in the universe, with magnificence and 
grandeur, the great lladshah Khusrau Shah. 

Reverse : — Struck in the city of Lohor, A. H. 652, the first of 
his reign. 

Another coin of his son Khusrau Malik, also struck in the Pan jab, 
contains the following inscription 

Obverse, — Zahir-ud-Daulah wa ud-Din, Sultan Khusrau Malik. 

Reverse : — Struck in the city of Lohor, A. H. 555, the first of the 
reign.” 

About tljis note I havo a few remarks to make. But T would 
first notice that Khusrau Sluih is called in the text “ Sultan AEtiai/yau^ 
ud-l)aulah wa ud-l)iu” (p. 111). To this on the same page (footnote 8) 
is added “ In a few copies ho is styled * Tamtn-ud~l)aulah ’ only.” 

. On all tho coins of lOiuRrau Sluih’s which I have seen he is called 
“ MidizzU’d-daulah Khusrau Shah ” only. With respect to the inscrip- 
tion, given by Major Raverty as being on the coin of these kings, I 
would remark that in all the coins of these kings of Ghazni the name 
of tho mint and the year of tho Hejirah are ahoays on the margin which 
encloses a second inscription. In no case is the year of the reign given, 
I have seen some thousands »f Ghazni and Pathan coins of Dohli, but 
as yet I havo nevci* seen the year of the reign given on one. The 
years of tho reign began to be struck by Akbar in his 30tli year which 
ho called 30ih Ihihi. (Sco my Rupees of tho months of Akbar’s Ihlhi 
years. Journal A. S. B. Vol. LII, Pt. I 1883, pp. 97-105 with two plates.) 
Jahangir stiMick the year of his reign and tho year of tho Hejirah on 
his coins. After his 5th year he also called the year of his reign lUht, 
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Sbdh Jahan also sti*uck coins with Ms Ilahi year on them in the first 
years of his reign. He was afterwards content with just putting the 
year of his reign and the Hejirah year. Aurangzib was the first to 
write on his coins sanal’i-jidits so and so. This was on the reverse 
along with the mint. The year of the Hejirah was almost invariably 
on the obverse along with the emperor’s name. This custom was afj^r* 
wards followed by all the Sultans of Dehli down to Bahadur Shdh the 
mutineer. 

It seems strange that I, who have been hunting in the Panjab for 
coins for the last twenty years, should never have seen a coin like the 
one mentioned by Major Raverty. Mr. Thomas never saw one. The 
British Museum has not got one, neither has the Asiatic Society of 
Bengal. Out of the thousands of coins sent to mo for reading and 
description not one has yet appeared bearing such inscriptions. Coins 
of the tyj^e, mentioned by Major Raverty, are of the time of Aurangzib ^ 
or later. 

Major Raverty’s coin of Khusrau Malik reads “ Zalur-ud-Daulah 
wa ud-Din.” I have by me over 60 coins of this king. They all read 
either Tdju-d-daidali^ oiOy, or “ S urdju-cl-datdah,^^ Major Raverty 
in his text calls him T(ij~ud~Datdah ” (p. 114). 

While on this point it may be as well to notice that Major Raverty 
(p. 109) calls Bahram Shah of Gliazni Mtdizz-ud~Daulahy following, 
strange to say, “ chiefly modern atdhors,*^ although “ Pa^ih-i ” and 
‘‘ Guzidah ” and ten silver coins in my cabinet unite in calling him 
“ Yamtn-ud-I)atdah.^* Four coins given by Mr. Thomas have the same. 
In note 1, page 488, Major Raverty says “ I imagino it is this title of 
his (Mu’izzu-d-din Sam’s) coins ( ^ which Mr. Thomas 

reads as tho name of the Khalifah. Un-Nnsir-nd-Din ’Ullah was cer- 
tainly Khalifah at this period.” Mr. Thomas does not mention “ Naair-i- 
Amiru-l-Muminin ” in connexion with the coins of Mu’izzu-d-din Sam. 
Major Raverty has mis-read and misrepresented Mr. Thomas. 

Again in note 3, p. 497, Major Raverty says it is quite a mistake 
to suppose that I-yal-duz [ only is on the coins] ever styled himself 
Sultan-i-Mu’azzam.” His coins, however, have ^UaLJj^ the very 

words. 

On pp. 524-5 we have “ It is stated in 'another work, the Khulasat- 
-ut-Tawarikh that Kutb-ud-Dm ascended tho throne, at Jjahor, on the 
11th of Rabi’-ul-Awwal, 603 H., and that he read the khutbah for himself, 
and coined money in his own name,' and yet, although the coins of others 
are, comparatively, so plentiful, it is stated that not one bearing the 
name of Kutb-ud-Dm has ever been found. A work in my possession, 
which contains specimens of thp dii^ereut coins of the Sultans of Hindi 
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with the inscriptions they are said to have borne, gives the following 
as a specimen of Kutb-iid-Din’s coins ’* : — 

aJLm ^ j ^j)j 

Al»nt this inscription I wish to say: (1) the word sikhah in all 
Pathan coins, when used, comes after the word zarb, thus 
(see Thomas). (2) Again the year on early coins is never given in 
figures and never with the Sultan’s name. (3) The word julus never 
occurs on a Patlian coin. (4) Dehli is never called D^ru-l-khilafat 
until the time of Qutbu-d-Dm Mubarak Shah (716-720 A. H.), the 
vilest of Sultans, who called himself ‘‘ 'KhaUfah JJllah *’ and “ Khalifah 
i Uahhu-l-Alamin ” on his coins, and who changed the simple flazrat 
DehU to Hazrat Ddru-l-khilufat. After his time Daru-l-khilafat was 
not used as the title of Dehli on coins, until the time of Shah Jahan 
who calls it, “ I)dm-l-JchLldfat Slidhjahdndhdd'^ It is sometimes called 
Hazrat Dehli simply, or Ddru-l-mulk, DehU, or Ddru-l-mulk Ifazrat 
DehlL 

Hence it would seem that Major Rave^ty must have got hold 
of a book written by a native later than the time of Aurangzib, who 
began the use of the word julus, who used the whole of the reverse 
of his coins for the mint name and year ai^d who 

occupied the ob\Teise with his name and titles and the year of the 
Hejirah. It is altogether incredible that a series of coins of the first 
years of a series of kings should be found, (thoso kings the earliest 
Sultans of Labor and Dehli), bearing inscriptions dissimilar to all 
known coins of the period, but agreeing with the coins of the time of 
Aurangzib and his successors. At lea^t, if a scries of such coins be 
found by one man, it is probable that some other collectors may obtain 
ah odd specimen of the series. Now, as yet, no one has ever found a 
coin of this kind, except the anonymous and unknown author of a book 
in Mja^jor Raverty’s possession. It would be a real benefit to the 
numismatic world to publish the book, and put an end to the doubts 
which are entertained about it. Besides this, we want to see drawings 
of coins, such as the following (see note, p. 630) : 

|*x1j 

This coin makes no mention of the Khalifah, a fact always stated on 
the coins of the period : the year is on the same side as the king’s 
name, contrary to the usage of the period ; the word mashuk is used 
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contrary to the custom of such coins ; and the, title Zillu~Uldh is used 
instead of Sultmi, 

Again Nasiru-d-din Qubachd, w called by Major Ravei’ty Kahd-jah 
(p. 631). The word is on the coins This may bo read with 

“ fat’hah ” (Ariana Antiqua, p. 434, coin 33, PI. XX., fig. 19.) Fortunately 
we have the same word in Hindi on other coins. Here the word is 
which gives us plainly Kubacha as the pronunciation of the time. 
Comment would be superfluous. 

Of the coins of Sharasu-d-din I-yal-titmish wo have the following 
given as the inscription in the work possessed by Major Raverty 
(p. 624) 

AjULm j liJi aLm 

j 

That this work was written after the time of Shah Jahan, wc have 
here almost certain proof. Shah Jahan’s coins of his first year have 
AA.» Aurangzib’s coins begin the use of juUis ahd. Jahangir’s 

have \ over the word nur, to indicate the first year of his reign. The 
word is always written on the early coins The form is modem. 

If we wanted any other proof of the time when Major Raverty’s 
book was written, we have it in the next coin given (p. 630) 

Obv. ^ tj 

Rev. LSJ^ 

Here wo have associated with This formula was 

invented by Aurangzib, (see ’A'lamgir Xama, published by the So- 
ciety, p. 367), as will be seen when the coins of the Moguls of India 
shall be published. Then, the word is never used along with the 

year, except on some rare rupees of Shah Jahan. Akbar and Jahangir 
had used the term Ilahi for their years. Shahjahan returned to orthodoxy, 
and though ho uses the words *>^1 he adds the word to the 

year (TV. This is the only occasion on which I have seen the* word 
used. I have never seen the word <3^^ used on a coin as equivalent 
toy^ as it is used in the above inscription. 

The inscription on the coin of Raziyy^t (commonly written Rezia) 
is given as follows (p. 637) : 

Obv. ijjyo 

Rev. ^ 

Here irr® is a misprint for Dehli is never termed on any coin I have 
Been soii. It is always ^azrat^ or in one case TahMgdh, {The whole 
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inscription is quite unlike anything known of the time of Bezia, or of 
her fatlier, Sharnsu-d-diri. The absence of the name of the Khalifah 
stamps the inscription as the work of a person unacquainted with the 
coinage of the period. is always written on the coins 

of Shamsu-d-din. 

The next coin given is as follows (note 6, p. 649) : — 

Obv. jCUj j 

Reverse : — I 

Here wo have the usual absence of margin. All the long inscrip- 
tion is on the obverse. How could it bo on the surface of a rupee ? 
The reverse, as usual, is full of anachronisms. 

The next coin given is of Alau-d-din Masadd Shah, (note 9, 

p. 660) 

Obverse 4U| 

Reverse 

From this coin we note the absence of the full title given to all tho 
early Pathan kings, so and so ud-dunyd. This alw^ays precedes the luU 
din. In all the coins given this part of the formula is absent, as is the 
introductory as-Sultdnu-l-Azim, It is more and more evident that tho 
author of the book had seen few of the caidy rupees of Dehli. Tho 
whole known series of coins follows a fixed formula. 

Of Nasiini-d-din Mahmud Shah “ Tho following is given as the 
inscription on two of his first coins, a dirhain and dmavy (note, p. 672) : — 

Rev. 

• •• 

Tho other runs thus 

Obverse: — | u"J^ ijjUiL. (5*' K _^tU| 

• Reverse : — Ui-»j (^**0* J e?J> jUjoh ( 

Thomas did not give a dmdr of this king. Tho British Museum has 
not got one. I had one. Tho Hon. Mr. Gibbs edited a second. Both 
these had the reverse above given as the margin on both sides. Both had 
vs-silekah instead of ud-dindr. The reverse of tho dinar is tho nearest 
approach to an inscription of tho poiiod. But it is not of the reverse, 
but of the mai'gin of the reverse in case of rupees, and of tho margin of 
botii sides in case of mohurs. (See my 4th Supplement to Thomas just 
published in the Journal of the Society.) It is evident the author of 
tho book bad not made himself acquainted with tho inscriptions used by 
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Ma^rndd, inscriptioDS which vaiy only in on© word (year of course 
excepted), — ^ is used for 

The Tabaqat was written in the reign of Nasiru-d-din Mahmiid 
Shah, and hence his coins are the last given from the book in the posses- 
sion of Major Raverty. This book is of course responsible for the 
inscriptions. The Major says very judiciously about each coin that “ it 
is said in the book in my possession to have the following inscriptions.” 
Who the author may be, I cannot tell. T can only judge from what he 
puts before mo. He says the coins are of a certain number of kings. 
The first suspicious thing about them is, that they are all of the first 
year. Now if the author obtained coins of the first year, he must have 
obtained coins of other years. After twenty years of diligent search 
1 have obtained few rupees of the €?arly Patluins of Dehli and not one 
of the 1st year of any king. I never heard of any one having a first 
year of any of these kiegs, though some of my correspondents have rupees 
of these early Sultans. They all follow one formula. 

Obverse : — Name and title of Sultan. 

Reverse : — Name of Khali fah. 

Margin : — Mint and year. 

In the case of gold moliurs the margins are on both sides in several 
instances. 

In the series given by Major Raverty’s author not one coin follows 
the formula. But as I have shown the author has followed the formula 
of the rupees of Aurangzib and of those who succeeded him. Hence I 
am led to the conclusion that Major Raverty, ignoring the great labours 
of Mr. Thomas and desiring to give something new and striking to the 
world, has been taken in by a most impudent series of forgeries, the work 
of a man almost, if not altogether, unacquainted with the coins of the 
later Grhazni kings and of the early Paths n Sultans of Dehli. Mr. Thomas 
gives six plates and a number of detached wood cuts to illustrate his 
text. If Major Raverty will publish his author with illustrations, the 
two works can then be compared. It is unfair on the part oPMajor 
Raverty, not to give the name of his author and to pit him against Mr. 
Thomas. It is only fair perhaps for me to state in conclusion that I 
think Major Raverty has been duped. A careful study of the chro- 
nicles of the Pathan kings would have compelled Major Raverty to put 
the book in his possession into the fire. Nothing in it is of the slightest 
value. 
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I N D E X.t 

Names of New Genera and Rp<‘cies have an asterisk (*) prefixed. 


Abies smithiana, 373 
Accipitcr molaschistus, 78 
„ nisns, 78 

^ croccpbnlna slciitorons, 81 
Actinacantha propinqtia, 104 
.^cidium composii/niaim, 373 
,, ciipherbia?, 300 

„ fra{yari{x\ 301 

* „ jasinini, 303 

I, lencos])errnnm, 361, 362 

„ panctatnm, 301 

* „ sanicula', 352 

,1 strobilantliis, 351, 369 

„ thalictri flavi, 302, 363 

„ nrtijae, 351 

„ „ var. himalayonse, 368 

udSgialites onronioa, 87 
Alauda cristata, 81 
,, guttata, 84 

*Ainphipronoo loiigioornnta, 212, 220, 229 
Anas aiigustirofstris, 88 
,, crccca, 88 
„ ponelopo, 88 
„ strepora, 88 

Andraelinn cordifolia, 351, 360, 367, 371 
Anemone neinorosa, 361, 362 
„ raiiiiiioiil^ides, 301, 362 

„ rivularis, 361, 362 

Anthus blakistoni, 84 
,, rosaceus, 84 
Aranea, 107 
Argiope, 287 
Arvicola gnenthori, 72 
Ascyltus, 283 
Asio otiis, 79 

•Atmetochilns, 109 

* ,, fossor, 109 


Attns, 101 

„ forceps, 283 
Barbastcllns c-mimnnis, 258 
Berberis, aristata, 367 
,, lyi'ium, 368 
„ vulgaris, 368 
Bracbypodinm sylvatictim, 359 


Budytes citreola, 83 

,, nielMnocepbala, 83 
Bnteo forox, 78 
Butliiis bprigalensis, 112 
Ca^rostris panidt'xa, 107 
Calandi'oUa brachydactyla, 84 
Canis InpiiM, 00 
Caprirmilgus eiiropmna, 79 
,, unvvitii, 79 

Cardiielis cariioops, 84 
Cnrox 8otig(*rn, 309 
Cai'inc bactriann, 79 
Casarca rutila, 89 
Cedrns deodarn, 373 
Cc^rvus caslmiirlanus, 76, 77 
„ maral, 77 
Cettia cotti, 81 
Chcttusia villotaei, 87 
Chiraoantliiiim, 287 
Cinoliis asiaticus, 83 
Circus roriigiiiosus, 78 
,, cineraceiia, 78 
„ cyanoua, 77 
„ macrijriia, 78 
Citillus leptodactyliia, 71 
Clangnla glaucion, 89 
Cocalus, 283 

„ con color, 283 

„ cyanoiis, 283 
,, snlux, 283 

Columba evcrsmanni, 86 
„ intormodia, 86 
Coracias garrula, 79 
Corviis friigilegus, 85 
„ monednla, 85 
,, * splendcns, 257 
Cotnmix communis, 87 
Cotyle riparia, 83 
„ rnpestria, 83 
Crex pratensis, 88 
Cnpresaus tornlosn, 371 
Cyanecnia snecica, 82 
♦Cyclosa albistornis, 286 
* „ „ var., 286 


X A complete Index to the articles on Rhynchota published in this volume will 
be issned with the last of the series in a subsequent volume. 
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Index, 


♦Cyclosa iinHoripoR, 286 ' 

CTllobelas, 283 

* ,, niiniaroomicHiis, 283 
Cynoiiyctoris timi>lt>xic‘}iiidafca, 237, 238, 
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(Witli a Woodcut.) 

The following paper- is an extract from the yet unpublished manu- 
Bcn’pt of the second part of a paper on the Rainfall of India ; the first 
part of which has already been issued as an official publication in the 
Indian Meteorological Memoirs. In consideration of the great economic 
importance of the, subject treated of, and also with a view to encourage 
and assist further enquiries, whenever favourable opportunities may 
offer, it has seemed desirable to publish this discussion in an independent 
form, and in anticipation of its appearance in the Indian Meteorological 
Memoirs ; where it will form but a small and subordinate part of a 
memoir dealing with a subject of much wider range. 

In an instructive paper originally communicated to Peterynann's 
Mittesil ungen, and subsequently published in* translation in the Quarterly 
Journal of the Royal Meteorological Society, M. Wocilcoff appeals em- 
phatically to the evidence afforded by the Indian rainfall registers, in 
support of his contention that the action of forests is to increase the 
rainfall of a country. His appeal is directed chiefly to the contrast 
afforded by the Assam rainfall with that of the Gangetic valley plain, 
in about the same latitude and the same distance from the sea ; and he 
1 
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apparently attributes *tbe great difference displayed by these two pro- 
vinces, wholly or mainly, to the fact that, while the former is extensively 
covered with forest, the latter, up to the Terai, is a broad sheet of field 
cultivation. 

In this- view I am unable to coincide. Without denying or even 
questioning the effect of forests as one element of the result, the con- 
clusion thus formulated seems to me far too sweeping. M. Woeikoff 
considers, and I think rightly, the action of forests in enhancing the 
rainfall to be twofold. Fii'stly, they help to store water, by protecting 
the soil, aiul to keep up a constant evaporation ; and secondly, by check- 
ing and obstructing the movement of the wind, they prevent the evapo- 
rated vapour being carried away, and tend to produce that calm state 
of the alirnosphei*e that is favourable to ascending currents and local 
precipitation. But swamps, such as occupy largo tracts of the Assam 
valley, and the numerous broad river channels that intersect ifc, must 
contribute a not unimportant quota to the vapour constituent of the 
local atmosphere ; and the comparative stagnation of the air in the Ajssam 
valleys and the exclusion of those dry westerly winds which play so im- 
portant a part in the meteorology of the Gangetic plain are certainly 
due, in far larger measure, to the fencing in of the Assam valley by the 
Patkoi, Naga, Kbasi, and Garo hills, and, as regards Upper Assam, to the 
interception of westerly currents by the mid- valley obstruction of the 
Mekhir hills, than to any retardation of wind movement that can be 
effected by the forests. Furthermore, the action of the surrounding 
hills in setting up a diurnal convection of the humid-atmosphere, and 
its consequent dynamic cooling and precipitation, an action which also 
takes place in the much less humid hill tnicts of the peninsula, is a very 
important item in tlie causes which contribute to produce the heavy 
spring rainfall of Assam ; a precipitation not veiy greatly inferior to that 
of the summer monsoon. The other or passive effect of hills in enhan- 
cing rainfall, namely, the forced ascent of horiz.ontal air currents, is less 
important in Upper Assam (the tract more particulaidy referred to by 
M. Woeikoff), although exhibited by the southern face of the Khasi 
hills, overlooking Sylhet, in a degree without parallel elsewhere in the 
world. But to the other causes above specified must certainly be attri- 
buted by far the larger pait of that pi*evailing high humidity and copious 
rainfall which foster the exubei*ant vegetation of the province ; render- 
ing it, in the rich variety of its flora and its prolific insect life, compar- 
able with the teeming productiveness of the Malay region. 

The difficulty so conspicuously illustrated in the foregoing example, 
namely, of disentangling the combined effects of a number of causes all 
favourable to increased rainfall or the reverse, is one which renders it 
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almost hopeless to seek for decisive evidence of the influence of forests 
by any comparison of the rainfall of different provinces, or of areas suffi- 
ciently large to display the contrasted effects in a striking and convin- 
cing manner. The best and perhaps only satisfactory kind of evidence, 
were it obtainable, would be the comparison of the rainfall of one and 
the same tract (one of at least some hundreds of square miles in ex- 
tent) for many years, first while covered with forest, and again for 
many years after clearing. It is, however, not until a tract of virgin 
forest has been brought under the destructive operation of civilizing 
agencies, that, as a general rule, any attempt is made to record its rain- 
fall ; and when, therefore, the conditions necessary to obtain one term of 
the comparison are rapidly disappearing. The reversal of this order of 
things, the conversion of bare or at least partially wasted tracts into 
protected forest, is one, however, of which India already furnishes some 
examples, and with the progress of forest protection may yet furnish 
more ; and if due advantage be taken of these as they present themselves, 
it may yet be possible to obtain rainfall data which may afford valuable 
and indeed practically onclusivc evidence on the point in question, 
even if not fulfilling in all respects the rigorous conditions of tho logical 
method of differences. 

One instance of the kind, on a scale largo enough for all reasonable 
demand, has lately been brought to my notice by Mr. Ribbentrop, and 
has been quoted in my Report on the Administration of tho Meteorolo- 
gical Department in 1885-86 ; and despite some shortcomings in the 
due verification of the data it furnishes, shortcomings which it is now 
impossible to make good, it will probably, in the course of some years, 
as nearly fulfil the conditions of a test case as wo are likely to attain to 
in an experiment of such magnitude. In some respects, indeed, the 
circumstances of • this case are unusually favourable. Tho vicissitudes 
of the rainfall of the Central Provinces are smaller, proportionally, than 
those of any other province of an equally moderate average, and of the 
22 stations, the rainfall registers of which will bo brought in evidence, 
not less than 10 are regular meteorological observatories, working under 
the Meteorological Department of tho Government of India. 

The region referred to in the 1st part of ray Memoir on the Rainfall 
of India as tho Central Provinces south, has been described as a hilly 
and jungle clad country, including some extensive fertile plains, especially 
that which surrounds Raipur. The northern portion consists of the 
range of broken tablelands and hills here spoken of as the Satpuras, 
and these are largely clothed with forest. According to tho most -recent 
report of the Officiating Inspector General of Forests, tho area of forest 
in the Central Provinces is estimated at 54,600 square miles, of which 
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about nine-tentbs arc cither in or to tho south of the Satpura mnge. 
The area of the Central Provinces south is about 61,000 square miles. 
Hence about fivo-sixtlis of the whole are under forest. Now,^ prior 
to the year 1875, these forests were systematically wasted by the 
destructive method of cultivation practised by tho hill tribes of Gond- 
waiiii, as of oilier wild tracts in India and Burma. It is known under 
varions local names, such as Kumri, or in the Central Provinces ddhya 
cultivation, and is thus described by Dr*. Brandis: “A few acres of 
forest are felled one year, tho wood is burnt and a crop of gi*ain i*aisod 
on the clearing ; tho next year this is abandoned, a fresh piece of forest 
is felled elsewhere, a crop is raised, and it too is abandoned in its turn ; 
and so on, a fresh clearing Ircing made every year.” 

It will be readily understood how under sucji a system, in tho 
course of some years, extensive forests may be devastated, even by a 
sparse hill population of nomad habits. And accordingly, in the intro- 
duction of the Central Provinces Gazetteer, published in 1870, Mr. C. 
Grant speaks of the state of the forests in the following terms : ** Tho 
tree forests of the Central Provinces have, however, been so much ex- 
hausted, mainly owing to the destructive ddhya system of cultivation 
practised by the hill tribes, that, except in one or two localities, the 
labours of the Forest Officers will, for many years, be limited to guard- 
ing against further damage, and thus allowing the forests to recover 
themselves by rest. By far the greater part of tho uncultivated lands 
belonging to Government arc stony wastes, incapable of producing a 
strong straight growth of timber.” 

In 1875,* the suppression of ddhya cultivation was taken systemati- 
cally in hand, and in the course of a few years, with such success, that 
Mr. Ribbentrop writes in 1886, My attention was directed during a 
recent visit to tho Central Provinces, to tho extensive gy^owth of young 
forests in areas formerly under Kumri cultivation. Ten or fifteen years 
ago, such temporary cultivation was practised throughout the country, 
and thousands of square miles were thereby laid barren year after year. 
Since then, this method of cultivation was stopped, and though a great 
part of the area affected was subject to annual fires, a more or less dense 
forest growth has sprung up. I concluded that this must have had an 
influence on the rainfall, sufficiently appreciable to be gauged by moteo- 

* I understand from Mr. C. B. Elliott who worked as Settlement Officer in the 
Central Provinces prior to 1875, that ondoavonrs were then in progress to check 
ddhya cultivation, so that tho statement in the text which 1 make on tho authority 

of Mr. Ribbentrop must not bo taken as rigorously exclusive. The interpretation 
of tho evidence hero adduced will not, however be appreciably affected by this 
oorrectiou. 
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rological records. The results gathered from su6h records are beyond 
expectation and shew tliat, with the exception of stations situated in the 
cultivated valley of the Nerbudda,, a steady increase of rainfall has taken 
place during the last ten years, and, as might be expected, especially 
during the last period of five years.** 

In dealing with the evidence of the rainfall registers, I shall, in the 
first place, compare the averages of the 9 or in some cases 10 or 11 years 
ending with 1875 (the year in which the suppression of tho ddJnja 
cultivation is stated to have been taken in hand) with those of tho ten 
subsequent years, 1876 — 1885 ; and this I shall do separately for tho 
stations within the area immediately affected by the foj'osi prosei'vation 
and for those at a greater or less distance therefrom. These latter are 
Saugor and Damoh, the forests near which have not been frequented by 
ddhya cultivators, or which are suiTOunded by native states in whicli no 
change of system %is been attempted, Jabbul[)oro, ISTarsinghpur, Ho- 
shangabad, and Khandwa in the fej*tile and highly cultivfitcd valley of 
the Norbudda, and where the tendency of late years has been towards 
an extension of permjinent cultivatioil, and Raipur in the centre of tho 
great wheat-growing district of Chattisgarh. 

Ooniparison of the Average Rainfall o/9 to 11 years of Ddhya Cnltiva* 
tion with that of 10 years of Frotecled Forests. 

A. In affected areas. 


Stations. 

Forests 

unprotected. 

1 Forests 

i protected. 

IncroaRo, 

Period. 

Inches 
' llaiii- 
fall. 

: Period. 

Inches 

Jlain- 

fall. 

Inches. 

Badnur 




1807-75 

39-83 

1870-85 

47-83 

+ 8-00 

Chhiiidwara 




1865-75 

41 -IS 

1876-85 

48-48 

+ 705 

Seoni 




1805-75 

5207 

1876-85 

54-76 

+ 2-69 

Mandla 




1807-75 

53-58 

1870-85 

56-32 

+ 2-74 

Burha 




1807-75 

64-51 

1870-85 

71-65 

+ 7-14 

Bilaspar 




1805-75 

41-85 

1876-85 

54-81 

+ 12-96 

Sambalpur 



... 

1807-75 

54-80 

1870-85 

67-93 

+ 13-13 

Dhamtari 



... 

1807-75 

48-83 

1870-86 

46-90 

— 1-93 

Bhandara 




1807-75 

49-90 

1870-85 

57-79 

f 7-89 

Nagpur 




1800-75 

41-54 

1870-85 

51-85 

+ 10-31 

Wardha 



• •• 

1860-75 

36-10 

1870-85 ‘ 

46-63 ' 

+ 10-53 

Brahmapuri 




1807-75 

53-95 

1870-86 

57-48 

+ 3-53 

Chanda 

• • • 



1860-76 

47-14 

1876-85 

54-29 

+ 7-15 

Sironcha 

• •t 

... 

... 1 

1867-75 

44-17 1 

1S7G-85 

48-38 

+ 4-21 


Moan ! f O'Wl 
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* B. In unaffected areas. 


Saugor 

• ■ 


1866-76 

6597 

1876-85 

40-62 

—15-35 

Damoh 



1867-76 

64-76 

1876-86 

46-82 

— 794 , 

jTibbiilpore 

• •• 


1866-75 

60-66 

1876-85 

66-28 

— 4-38 

Narsinghpur 



1866-76 

65-46 

1876-86 

60-40 

— S-OG* 

TTosiiangabad ... 



1866-76 

47-08 

1876-85 

57-73 

+ 10-65 

Khaiidwa 



1867-75 

34-74 

1876-86 

33-32 . 

— 1-42 

llaipur itt 

... 


1866-75 

61-69 

1876-86 

64-47 

+ 2-92 







Mean 

— 2-94 


The contrast, thus shewn, is sufficiently striking ; but taken as 
they stand, it can hardly bo said that the figures do more than afford a 
certain presumption in favour of the view that the difference shewn by 
the two series of stations is to bo attributed to the preservation of the 
forests. In the first place, as I shall shew elsewhere, the probable error 
of a ten years’ rainfall average of a station in the . Cgntral Provinces is 
about 5 per cent., and this may be either in excess or defect. In the 
extreme case of the errors being in opposite directions in the two decen- 
nial periods compared, the greater part of the apparent increase of list 
A would vanish. And, in the second place, the majority of the stations 
in the second list lie to the north of the Satpura range, those of the first 
list either on the range itself or to the south of it ; and, as this range 
about coincides with the southern margin of the tract commonly followed 
by the cyclonic storms of the summer monsoon, the distribution of the 
rainfall might be much affected by the fact of a series of such storms 
following a more southerly or more northerly path, or by the western 
branch of the monsoon, which brings nearly the whole rainfall to the 
region south of the Nerbudda valley, being in several years, relative- 
ly to its normal average, stronger and more rainy than the eastern 
branch, which contributes to the rainfall north of that river. 

But there is another way of dealing with the facts which will not 
be open to such objection. Any effect really duo to forest protection 
must necessarily have been progressive. Some few years were passed 
in inducing the jungle tribes to take to settled cultivation ; again, the 
reproduction of the forest growth on the tracts formerly denuded is a 
process requiring many years for its accomplishment ; and, finally, the 
protection of the forests from destruction by annual fires in the dry 
season has been steadily exlended year by year. If, then, it should 
appear, on comparing the rainfall of the affected tract in successive 
years, that the increase has been steadily progressive and on the whole 
in a degree commensurate with the average difference of the two decen- 
nial periods above compared, the probability of such increase having 
been brought about by the protection of the forests will be enormously 
enhanced. 
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The data for this comparison are afforded by the following table 
which exhibits, in the second column, the mean rainfall of the 14 stations, 
enumerated in the A list of the previous table, in each year from 
1867 to 1885. The third column gives what may be termed progres- 
sive averages. Each average is that of 5 years, obtained by the formula^ 

+ 45-|-6c + 4d-|-e 

wherein a, h, c, d, e, represent the mean rainfall in any five conce- 
cutivo years and c, the progressive average for the third year of the series. 
As a standard of comparison, I give, in the fourth column, the average 
rainfall of the whole Indian arda (with the omission of unrepresented 
tracts). The average rainfall is taken at 42 inches. Lastly, the fifth 
column shews the progressive averages of the rainfall of India computed 
from column four. 


Comparative Table of the Mean Annual Tlainfall of the Forest Region in 
the Central Provinces and of India from 1807 to 1885. 


Year. 

Condition. 

Central Provinces. 

India 

Annual 

mean 

Inches. 

Progressive 

average. 

Inches. 

Annual 

moan. 

Inches. 

Progressivo 

average. 

Inches. 

1867 

1 

65-08 


44*8 

40*2 

68 


33*59 


35*4 

40*3 

69 


47-97 

45*28 

42*4 

41*0 

70 

1 

60*42 

47-71 

43*5 

42-6 

71 


45*52 

48*45 

42*9 

43*0 

72 


63*31 

47-47 

44*3 

41-7 

73 

d 

39-18 

47-02 

87-6 

42*2 

74 

0 

50*48 

48*85 

46*6 

42*4 

75 

\ 

66*60 

60*15 

44*4 

42*4 

76 

1 

42*32 

49*58 

37*5 

40*5 

77 

X 

62*50 

60*40 

37*7 

41*1 

78 

1 

52*47 

’ 62*60 

48*3 

43*3 

79 

1 

65*67 

63*85 

43*7 

43*5 

80 


61*83 

64*50 

40*4 

42*4 

81 

1 

67*90 

65*31 

42*1 

42*4 

82 

-y 

64*22 

66*52 

44*6 

43*0 

83 

i 

67*73 

68*67 

41*9 

43*1 

84 


64*63 


43*7 


86 

1 

67*43 


43*1 
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The variations exhibited in this table are represented graphically 
in the following' iigure. 



: V 


§- «■ ~ I - 

Central Provinces 

do do Frogr. av» 

India/ 


"Now the third column of this table shews, not only that the in- 
creased rainfall of the protected forest region has been on the whole 
progressive since 1876 (the year after protection was systematically 
enforced), but that its pi*ogression has been commensurate with the 
increase of the decennial average shewn in the previous table j a very 
imj)ortant point. As compared with the general average of the pe- 
riod antecedent to 1875, a rainfall of 48 inches, ii\ integral figures i 
had i‘isen to 58 inches in 1883, an increase of more than 20 per cent. 
Wlietlicr this increase will b(j sustained at its full amount by the results 
of future years is, liowever, very questionable. The rainfall of 1884 was 
extraordinarily high, and whereas, as may bo observed in the graphic 
representation of these changes, the rainfall of the Central Provinces 
rises and falls pari 2^assu with that of the whole of India in a somewhat 
remarkable degree (having regard to the comparative smallness of 
its area), the progressive average rainfall of India as a whole for 1883 
was nearly 3 per cent, above the general average between 1867 and 1875. 
But after making all duo allowances, in so far as any legitimate con- 
clusion can be drawn from the experience of the last ten years, it would 
seem that, owing to some local cause, the mean rainfall of the afiEorestod 
I’egion of the Central Provinces here considered, an area of nearly 
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60,000 square miles, has been increased in a very remarkable degree, 
and I am unable to assign any other probable cause for this than that of 
the protection and consequent restoration of the formerly wasted forests. 

The evidence thus afEorded in favour of the influence of forests on 
rainfall appears to me to be of considerable weight and importance, in 
virtue both of the magnitude of the area yielding it and of the apparent 
distinctness of the result. With one exception and one only, it fulflla 
all the conditions of a rigorous test case. The area is one and the same ; 
the history of the changes to which it has been subject are definitely 
and accurately known ; and, as will be shewn elsewhere, the rainfall 
registers, if but few in proportion to the area, are sufficient to afford a 
datum the probable error of which is small in comparison with the mag- 
nitude of the effect shewn. The only remaining points to which excep- 
tion may conceivably be taken are the trustworthiness of the records 
used, and the sufficiency of the periods compared to yield valid averages. 

On the first of these points, I can add but littlo to what has been 
already written in the introduction of Vol. Ill, Part 1, of the Indian 
Meteorological Memoirs. Speaking from recollection (for I have been 
unable to obtain the desired verification of the fact from official records), 
I believe that new rain-gauges, of Glaisher’s pattern, from one of the 
principal London makers, were furnished to all the stations the rogistei's 
of which are here dealt with, about the year 1867, at all events before 
1870, that is to say, at or near the beginning of tho period for which the 
registers are complete, and there are therefore no grounds for suspecting 
that the increase of the registered rainfall during tho last ten years has 
been influenced by a change in tho instruments used. And this is tho 
most important consideration. With respect to the registering agency, 
as far as I have information, it has boon tho same throughout. Dr. S. 0. 
Townshend, who was Sanitary Commissioner of tho Central Provinces, 
and who in 1868 established tho observatories, which, in 1876, were 
incorporated in the Imperial system, took much personal interest in 
all tho meteorological work of the province, and there is no doubt that 
his action was attended with beneficial results. But this change, like 
that of the instruments, dates from the beginning of the period now under 
consideration ; at all events from 7 or 8 years anterior to 1875. 

On tho second point, namely, the sufficiency of the periods compared 
to yield valid averages, I have ascertained that a ten years’ register of 
the Central Provinces’ stations, Jubbulpore and Nagpur, has a probable 
error of 5 per cent., namely, in the case of Jubbulpore of 2*7 inches, in 
that of Nagpur of 2-2 inches, and these may be taken as fairly illustrative 
examples of the whole province. These, however, aro the probable errors 
of individual stations, and, as will be further demonstrated elsewhere, the 
9 , 
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mean rainfall of a whole province is much less variable than that of a 
single station. For, if we take the average of either the first ten years 
or the last ten years of the figures in the third column of the table, 
on page 7, we have an average of 1867 — 1876, 47‘45 ins. probable 
error ± 1-56; avemge of 1876 — 1886, 54-67 ins. probable* error ± 1-22, 
which is but little more than half the probable error of either Jubbul- 
pore or Nagpur for an equal period. This is small in comparison with 
tlic difference of the two averages, namely, 7*22 inches. Assuming the 
extreme case, that the first average is 1*56 inches below the real mean 
and the second 1*22 inches about it, these differences being both due to 
fortuitous and not steadily progressive causes, there would still remain 
4*44 inches of increase unaccounted for. This is perhaps not such as to 
warrant conviction that the average rainfall of the Central Provinces 
south of the Nerbudda has really increased by that amount ; still less 
does it warrant the positive assertion that such increase, assumed as 
real, is due to the preservation of the forests ; but at least, in so far as 
any inference is admissible from such data, the evidence seems to afford 
much support to that view. 

Direct observations of a character similar to those of Prof. Ebermeyer 
in Bavaria, namely, comparative measurements of the rainfall at pairs 
of stations near the margin of forests, the one within, the other without 
the forest, have been carried on in Dehi'a Dun and Ajmere, during the 
last year or two, by officers of the Forest Department. Some of the 
results of these were given in the Administration Report of the Meteo- 
rological Department for 1885 — 86, and I have since visited the Dehra 
Dun stations and some of those in Ajmere. In the case of the former, 
the conditions are satisfactory, in so far that the forest on the site of 
the observatories is a vigorous growth of chiefly Sdl coppice* with a well- 
defined boundary, and the observatory stations are, in the one case, well 
within the forest, in an opening only just large enough to prevent the 
gauge being sheltered, or its contents unduly added to by the drip of 
the trees ; in the other, in an open maidan of coarse grass and scrub, 
with only a rare tree here and there. But .the interval between the two 

* Ab teetifying to tho importance of this condition, I extract the following 
from a letter lately received from Dr. D. Brandis, for many years Inspector- General 
of Forests in India ; “ I would draw yonr attention to a point which I used to 
urge in India, whenever I wrote on the subject ; viz., that forests, in order to 
exercise an effect (on the rainfall), must be dense, and must not consist of a few 
bushes and trees, here and there. Fire protection alone has the effect of making 
the forest grow up dense, and I am disposed to think that tho large extent of fire 
protected forest in the Central Provinces may, in course of time, affect the rain- 
fall.” 
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stations of each pair is hardly enough to shew the full influence of forest 
in the one case, or to exclude it in the other ; and it can only bo expected 
that, under such circumstances, any diflorence depending on that influence 
will be very small. 

There are two such pairs within about 6 miles of Dehra Ddn, on the 
skirts of the Sivalik forests, tho one at the Ramgarh, the other at the 
Bajah’s forest. In the case of the Ramgarh forest, at which tho obser- 
vatories have been longest in existence, the two observatories are 750 
yards apart ; the outer 400 yards from the forest boundary, the inner 
350 yards from it. At each station, there are two rain-gauges, the one 
on the ground, the other at a height of 60 feet, being perched on the 
summit of a scaffold, which raises it above the tops of the neighbouring 
trees. Tho rain-gauges are Symon’s pattern, 5 inches in diameter, and 
the measurements are all made with the same measure glass. The 
observer has been regularly trained in his duties (which include keeping 
4 registers of temperature and humidity, under corresponding condi- 
tions), and his work seems to have been regularly performed. The 
results for tho years 1884 and 1885 are given in the following table : — 


Months. 

Lower gauges. 

Upper gauges. 

Outer. 

Inner. 

Diff. 
I— O 

Outer. 

Inner. 

Diff. 

1—0 

Jane 

1884 ... 


3-66 

4-07 

4 0-41 

3-61 

3-88 

+ 0-27 

July 

... 


25-64 

20-46 

+ 0-82 

24-72 

26-44 

+ 1-72 

August 



21-18 

21-74 

+ 0-66 

19-88 

21-23 

+ 1*36 

September 

... 


17-53 

18-78 

+ 1-25 

17-19 

18-01 

+ 0-82 

October 

... 


0-28 

0-39 


0-26 

0-37 

+ 0-11 

November 

• ■ “ 




0 

0 

0 

0 

December 

„ 

•• 

0 

0 

0 

0 

0 

0 


Total 

... 

68-29 

71‘44 

+ 3-16 

66-66 

69-63 

+ 4-27 


January 

1886 


4-20 

4-48 

+ 0-28 

4-56 

4-63 

+ 0-07 

February 

n 


0-85 

0-70 

— 0-15 

0-77 

0-67 


March 

)) 

■ • ■ set 

0-48 

0-39 

— 0-09 

0-42 

0-36 


April 

}} 

• • « • • • 

0-44 

0-56 

+ 0-11 


0-50 

+ 0-05 

May 

I) 

■ft 111 

6-33 

6-99 

+ 0-64 

6-06 

5-79 

+ 0-73 

Juno 

)) 

... . • 1 

10-31 

10-76 

+ 0-45 

9-75 

10-61 

+ 0-86 

July 


t • • t • • 

9-81 

9-90 

+ 0-09 

927 

9-88 

+ 0-61 

August 

yj 


44-64 

44-91 

+ 0-27 

43-66 

44*46 

+ 0-89 

September 

yy 


6-24 

6-61 

— 0-73 ! 


6-47 


October 

yy 

.*• .i. 

i ® 

0 

0 1 


0 ■ 

0 

November 

yy 

••• .a. 

0 

0 


0 

0 

1 0 

December 

yy 

t • • ... 

3-46 

3-49 


3-48 

3-62 



Total 

86-77 

86-88 

+ 0-91 

83-38 

85-88 

+ 2-60 
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The observations at the Rajah’s forest extend over a shorter period. 
The stations are less than a mile distant from the former, and the 
arrangements are similar; the surrounding conditions of each of the 
pair being being strongly contrasted. The outer observatory is 1,750 
yards from the forest boundary, the inner 1,000 within the forest, which 
is of the same character as the Ramgarh forest. 


Months. 

Lower Ganges. 

Upper Gauges. 

Outer. 

Inner. 

Diff. 

1~ 0 

Outer. 

Inner. 

Diff. 

I 0 

March 

1 8S5 1 4 i .44 

P 

0-27 

P 

0*21 

0-23 


April 



0*06 

0-42 

4 0*36 

0*32 

0-36 

+ 0-04 

May 


4G9 

3-99 

— 0-70 

4-36 

4-04 

— 0*32 

Juno 


10-47 

11-70 

+ 1-23 

10-07 

11*42 

41*35 

July 


9-81 

10T)3 

4 0*82 

9-47 

9-88 

+ 0-41 

August 


47-50 

45-87 

— 1*63 

46-99 

45*87 

— 1*12 

Boptembor 


2-43 

2*46 

4 0*03 

2*40 

2*41 

+ 0-01 

October 


0 

0 

0 

0 

0 


November 


0 

0 

0 

0 

0 

0 

December 


3-40 

3*64 

4 0*14 

3*43 

3*45 

4 0*02 


Total 4.4 

78-36 


ignn 

77-25 

77*66 

+ 0-41 


In this case, while, in most months, the rainfall at the inner station 
is appreciably higher than at the outer station, as shewn both by the 
elevated and ground level gauges, this gross excess appears to have 
been nearly neutralized by falls in May and August, which wore in 
excess at the outer station. The result of the evidence is therefore 
doubtful. But in the case of the Ramgarh station there does appear to 
be a decided balance of i*ainfall in favour of the inner station. 

I do not give the results of the Ajraere observations, because the 
difference of the conditions within and without the boundary of the 
forest, as far as I have seen them, depend much more on the form 
and slope of the ground than on the density of the forest growth, and 
I do not think the comparative observations have much bearing on 
the question at issue. 

There remains one case which, although dependant on purely arti- 
ficial conditions, might yet afford evidence of some weight in connection 
with the present subject, could wc only be sure that the observations 
had been taken with the care and precaution indispensible to any 
valid comparison.* In the very heart of the plain between the Ravi 

* For tho following information I am indebted to Col. Home, R.E., late 
Secretary to tho Punjab Govornmont in the Irrigation Department of the Publio 
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and the Jhelnm (two of tho five rivers of the Punjab), and about 50 miles 
to the south of Lahore, a vigorous forest has been established, by 
planting and irrigating the planted land from the Bari doab canal. 
The forest area covers 31§ square miles and has now been established 
16 years.* Outside the forest and to the east and south-east are lands 
which are cultivated, also with irrigation from the canal ; and on the 
margin of this tract, four miles from the forest, is the small civil station 
of Chunian. Since 1864, a i*ainfall register has been kept regularly 
at Vahn (within tho forest, half a mile distant from the nearest forest 
boundary), and also at Chunian ; and since 1870, a third register has 
been kept at Bhambeh, a station on tho Bari doab canal, in a position 
very similar to Chunian, but 13 miles to tho north-east of the forest 
boundary and 19 miles north-east from Ghanga Manga or Vahn. 

The rainfall chart of the Punjab shews that, in this part of tho 
province, there is a steady increase of rainfall in a north-east direction 
or from Chunian to Bhambeh ; steady, that is to say, apart from tho 
influence of purely local conditions, and therefore, wore tho whole 
surface of the tract such as it is immediately around Chunian and 
Bhambeh, it might bo anticipated that the moan rainfall of any inter- 
mediate station should be intermediate between those of Chunian 
and Bhambeh, in inverse proportion to their respective distances. The 
mean rainfall of Bhambeh, deduced from 17 years* registers, is 17'27 
inches ; that of Chunian, deduced from the same period, is 14*05 
ins. If, then, Vahn, which is 19 miles from the former and 6i^ 
miles from the latter station, had a rainfall intermediate between tho 

Works and now Secretary to the Government of India. ** Two gauges are placed 
side by side, the receivers aro foot above the ground. One is an ordinary 
tube gauge, measurements made with a graduated rod. The other a Watsen’s 
continuous self -registering gauge, which is taken to pieces, cleaned and ro-adjustod 
on the 1st April jrearly. The bearings of the gauge aro silver plated copper tubes 
and with very ordinary care in adjustment, they register very correctly. Instruc- 
tions about registering rainfall aro very distinct and I believe they are obeyed.** 

* Mr. H. 0. Hill, Conservator of Forests in the Punjab, writes, “ Changa 
Manga is a compact block of 20,242 acres, of which 8,399 are wooded with planted 
Bissoo {Dalhugia Sissoo). The remainder is under ordinary scrub. The age of tho 
plantation dates back to 1866-67, but little was done for 8 years and tho ago of the 
forest may bo taken as 16 years. The trees (excepting those in the canal avenue 
averaging 63 feet) of our best compartments average 60, 51 and 53 feet in height 
and all compartments have an average of 40 or more.** 

“ The watering of the forest begins in April and goes on more or less till 
September. Very little of it over gets a second watering in the year, but that 
given is a good soaker of 3 or 4 feet depth of water. The ground to the oast and 
south except whoro 2 rahhs are touched, is all under cultivation and irrigated. 
Irrigation mostly from June to April. 



14 H. Blanford — Influence of Indian Forests on the BainfalL [No. 1, 

above amounts, in inverse proportion to the distances of the two 
stations, the average of the same 17 years would be 14*85 inohes. 
It is actually 15* 76 ins., or nearly 1 inch above the computed pro- 
portion. 

I am far from considering this result as conclusive on the point 
at issue. In some years, the deviation from the mean proportions is 
very large, and the average of the last three years (which, in this part 
of the Punjab, have been characterized by a remarkably low rainfall) 
shows that the Vahn rainfall has been almost exactly in the inverse ratio 
of the relative distances of the two outer stations. Still, the evidence, 
so far as it goes, favours the idea that the forest increases the rainfall. 

The general conclusion to be drawn from the facts set forth in 
the foregoing pages is that, while no one of the instances cited fulfils 
the requirements of scientific proof, the tendency of the evidence they 
afford is uniformly favourable to the idea that the presence of forest 
increases the rainfall. 

The evidence is of three kinds. First, we have that of a large 
province some five-sixths of which have always been a forest wilderness, 
but in which, for the first ten years of the peiiod o6 registration, the forest 
gi'owth was greatly devastated ; partly by ddhya cultivation, which 
completely destroyed the forest for the time being, whenever it was 
carried on, and partly by annual forest fires, which destroyed the 
under-growth and injured the larger trees. For the next ten years, 
these destructive operations were suppressed and the visible result is 
a forest growth of such vigour and luxuriance as to attract the atten- 
tion of the Inspector- Geneial, when on his tour of inspection, to the 
question of its probable effect on the rainfall. During these last ten 
years the rainfall of the province has progessively increased until it 
would appear to amount to 20 per cent, more than the average of the 
first ten years. • 

The second instance is that of two pairs of comparative obser- 
vatories, established on the Ebcrmeyer plan, in near proximity to each 
other on the boundary of a protected forest ; one of each pair being 
within, the other without the forest, on open ground. Notwithstanding 
their proximity, in most months the outer observatories shew a slight 
excess over the inner. At each observatory there are two gauges ; one 
at 60 feet above the ground, the other on the ground ; and both afford 
consistent results. In the case of one pair of observatories, the total 
of 18 months* register shew an excess in the inner high level gauge of 4 
per cent., in the lower of two per cent. In the case of the other pair, the 
registers of 12 months only shew an inappreciable net difference of 
the totals, although, in most months, the forest-gauges shew a slightly 
enhanced fall. 
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Lastly, we have the case of a forest artificially produced by irriga- 
tion (during the two driest months of the year) in a region so dry 
that cultivation is rendered possible only by irrigation. Seventeen 
years’ registers at a station within the forest shew an excess of 6 per 
cent, over the probable rainfall of that station, as computed from the 
registers of two stations, one of which is 4 miles, the other 13 miles 
distant from the forest, and both on the borders of the cultivation. 

The evidence is, then, in kind, not rigorously conclusive, and it 
must be admitted that in no case has it been guarded by those special 
precautions which are demanded by strict scientific enquiiy. But I 
have no reason to believe that it is not as trustworthy as observations 
made under the general supervision of intelligent and educated men 
usually are ; and such as it is, it tends to support and confirm the 
conclusions drawn a priori from general physical considerations. It 
justifies, I think, at least, the view I have already expressed elsewhere, 
namely, that I can no longer regard the long suspected influence of 
forests on rainfall as a question of equally balanced probabilities. 


II. — On the Changes observed in the Density of the Surface Sea^waterj coin* 
cident with, and due to Aerial Disturbances, and consequent Alteration 
of Baric Pressure over adjacent Sea Areas : and on the Usefulness of a 
more exact Measurement of the Specific Gravity of Sea*water : more 
especially with Reference to the Waters near, and about, the Hooghly 
River Pilot Station, — By Samuel R. Elson. 

[Becoived March ; — Road February 2nd, 1887.] 

(With PI. IX.) 

In a work which I published some years since, entitled ‘ The 
Hooghly Sandheads Sailing Directory,’ on the strength of observations 
made with a small glass instrument, the stem of which was graduated 
to two thousandths only, I asserted, that the sea water at the Hooghly 
River Pilot Station contained more salt at low water than it did at high 
water. But this seeming paradox requires some slight modification, for, 
I have since then found, with a soda-water bottle hydrometer, which 
readily weighs the sixteenth of a thousandth of salt in the water, that, 
in every case, on the least tendency of the sea thereabouts to set to the 
westward, in response, as I suppose, to aerial disturbances which lessen 
the baric pressure over the sea area to the southward, the water shows 
at once a decrease in jsalinity, consequently, the relative degree of saltness 
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between these westward flowing waters outside, and those situated 
under the lee of Saugor and Edmon stone Islands, and their continua- 
tions, as outlying, partially dry, sands, to the northwards, will be alter- 
ed, as I shall presently endeavour to show. 

As an instance out of many 1 have known of the suddenness of a 
change of this sort : — At 1*30 p. m. of the 10th of August last, I found 
the sea at the Pilot Station registered a specific gravity of 1*024 : but 
only four days afterwards, at the same hour with regard to the tide, and 
almost in the same position, it was only l*013y*^ or was ’OlOy”^ less 
salt. But gradually, during these four days, a westward set of the sea 
hereabouts had got up, which steadily increased until it was running 
at the rate of two miles an hour or more, and, as is always the case, its 
presence was unmistakably announced by a rather sudden change in the 
colour and appearance of the sea (in fact, it was this marked change 
that induced mo to test the water again), the water changing from a 
wholesome sea-green to a yellowish (but not muddy or turbid) hue, or 
of the colour of stagnant ditch, or tank water. 

But, generally speaking, after the westward set has run for some 
time, this sickly looking water changes its appearance for the more 
natural green. And, so far as my limited and solitary observations go 
to show, the amount of salt increases as the westward set slackens. 
Therefore, these intermittent incursions of greater or loss supplies of 
fresher water from, I suppose, the great easterly mouths of the Ganges, 
must be taken into consideration, when making comparisons as to the 
relative amounts of salt contained in the sea- water off, and in, the differ- 
ent parts of the outlet channels of the Hooghly and its estuary. 

As I have said before, in a paper read before your Society some time 
back, entitled ‘ The Tides and Currents of the Hooghly &c., &c.,* none, or 
but very little, of the water from the river Hooghly can possibly reach 
the Pilot Station, situated as it is about 36 miles S. S. ‘E. from Saugor 
Roads, seeing that, by the direction vessels ride when at anchor, in all the 
lower part of the river, from Mud Point to Saugor, the ebb tide sets 
S. W. and S. S. W. away towards Balasoro Roads, or Bay, which is an 
extensive circular and shallow basin some 40 miles broad. Therefore, 
Saugor Island and its outlying, partially dry reef, called Saugor Sand, 
running down as it does over 22 miles S. S. B. from the tail end of 
Saugor Island, whilst the over-active sun's rays are copiously extract- 
ing vapour therefrom, must, and undoubtedly does, afford efficient shelter 
to the muddier and semi-opaque, and therefore, warmer water on its 
immediate westward side, from an early incursion of the above-men- 
tioned drift of fresher waters, from the eastward, as, doubtless, the 
following serial observations, carefully taken for the purpose, sho4. 
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Temperature. Specific gravity. 






Air. 

Water, 


LUO 

18th, 

1886 Saugor Roads (bound out) 

84-5° 


1023H 

II 

20th 

II 

Eastern Channel Light. W. 







by N., 4 miles 

86-4° 

86° 

1018 

II 

2lBt 

II 

Eastern Channel Ligkt. 







North, 9 miles 

Sh-S® 

86-5° 

1-021 

II 

22nd 

II 

Intermediate Light (bound 







in) 

• •• 

86-5° 

1-020* 

II 

II 

II 

Lower Gasper Light 


86-5° 

1-021 

II 

if 

II 

Upper Gasper Light 

■ ■ ■ 

86-5° 

1-023* 

II 

II 

II 

Saugor Roads 


86-5° 

1'023* 


Note : — The Saugor Roads observation of the 18th was taken on the 
last quarter flood, and that of the 22nd on the last quarter ebb. 

By this we have an accumulation of salt in Saugor Roads of 
•005-j^ over and above what was found in the water at the Eastern 
Channel Light Station, thirty-six miles farther seawards, only a day 
or two previous. There was a set to the westward of the yellowish 
green water at the Sandheads, or Eastern Channel Light Station, on the 
20th and 21st June, which would probably account for somo of the above 
great differences in the relative specific gravity, though not for all. Wo 
also see by the above observations that at a distance of eight or nine 
miles dead to seaward of the above station, and well out in the 20 fathom 
line of soundings, there, was an increase in the density of the sea water 
of *003, this indicating that the induced lateral stream of fresher water 
from the eastward was not of necessity a very broad one : the reason of 
which I will attempt to explain farther on, when I come to speak of 
the influence which the Swatch of no Ground doubtless has upon this 
westward set o&the outside waters of the littoral. But even out there, 
we see the density did not exceed that of the sheltered muddy waters 
at the Lower Gasper Light Station, thirty-three miles farther north, and 
that it fell far short of that of Saugor Roads. 

With reference to this . very interesting question of the increased 
specific gravity of these inshore waters of the littoral during the dry 
months of the year, it is worthy of note that our late senior pilot, Mr. 
C. Smyth, used to say his long experience led him to believe that the 
reason vessels so seldom ‘ felt the ground,’ or ‘ bumped,’ in the Gasper 
Channel, — when their known draft of water, depth given by the charts, 
height of sea-surface above ‘ lowest low water,’ or zero, as given by the 
tide table, and allowance for swell running, showed they had apparently 
not much water to spare under their keels, — was, that some sort of 
meeting of the tidal currents piled up the water, as it were, about 
3 
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this spot, on the ebb tide. He was evidently not far wrong in his sur- 
mises as to there being a something which assisted vessels to cross the 
Gasper bar in safety. 

Ever anxious to learn something more of the causes of these freaks^ 
as some would call them, of the currents at the Sandheads, and of the vary- 
ing specific gravity of its waters, on the 13th of November last T gladly 
availed myself of an unexpected opportunity for further investigation 
by taking serial observations of the sea- surface temperature and density 
on some one line, or compass bearing, right off from the turbid water 
of the Pilot, or Eastern Channel Light Station, out into the deep blue 
sea of the Bay of Bengal. Nor, for my purpose, could it have occurred 
at a better time, with regard to the relative state of the weather, when 
going and returning, as will be seen. I went off S. E. towards Ran- 
goon as acting special pilot in the B. I. S. N. Company’s 6 8. 8. 8ir8a and, 
commencing at the Lower Saugor Sand buoy, which is about 5 miles 
farther inshore and towards the land than the Eastern Channel Light 
Vessel, I took observations with the bottle hydrometer, and thermo- 


meter, every two hours, with the following results : — 

Temperature, 
Air. Sea. 

November 13th, 1880 Noon, 2 miles S. W. 

Specific gravity 

from Lower Saugor Sand buoy ,,, 

At 2 p. M. 20 miles S. E. of E. C. Light 

o 

00 

00 

l-009i| 

Station ••• ••• 

At 3‘30 P. M. Passed through a frothy 
line of demarcation running E. and 
W. between light and dark green co- 
loured water. 


83-5° 

1-009^ 

At 4 P. M. 45 miles on same lino ••• 
At 6’30 p. M. 60 miles on same line 
November 14th 6 30 a. m. 200 miles on same 

81° 

8a° 

82° 

1-021tV 

1-022U 

line or in 19° 80' N. 91° 2' E. 

81° 

83° 

1022tSj 

At Noon 265 miles miles on same line ••• 

81° 

81-5° 

1.022,1^ 

At 5*30 p. M. 320 miles on same line 

81° 

82-5° 

102311 


On this outward trip the ordinary fine weather of the winter mon- 
soon prevailed, following a rather heavy cyclonic disturbance down the 
bay : but on the return journey on the 20fch, 21st, and 22nd of the same 
month there was a hard cyclone prevailing to the south, and then 
southwest of the Hooghly Pilot Station; and a strong set of the 
sea up along the eastern side and, I suppose, the centre of the Bay 
of Bengal, carrying the vessel 1 was on board of, the B, I. S. N. Company’s 
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8. 8. “ Nowshera^** onwards to the N. W., some three or fotlr miles an 
hour faster over the ground than her dead, reckoning showed her to be 
going through the water, on her N. W. course towards the Pilot Station 
and Hooghly River Sandheads, even all the way from the Alguada 
Reef, and I found the following : — 

Tomporatnre. Spocific gravity. 

Air. Sea. 

November 22nd, 1886 7 A. m. Sea indigo. 

55 miles S. E. of Eastern Channel 
Light Station ... ... 81° 83° 1*023 J-g 

Note : — This temperature accords with, and 
the specific gi-avity exceeds what wo 
had found at a distance of 200 miles, 
when bound the other way, only eight 
days before. 

At 8*30 A. M. 14 miles S. B. of E. C. Light 

Vessel. Sea dark green 80*5° l‘022iV 

At 10-10 A. M. 2 miles N. N. E. of E. C. 

Light Vessel. 1st quarter ebb 79*5° 79*5° l-OlOi’*^ 

Note : — This gives a dillcrence of — 3°*5 in 
tompemture and of + 006^ in the 
specific gravity from what prevailed 
at, and near about the same spot, 
on the 13th inst. or only eight days 
before. 

At 11*30 A. M. at Intermediate Light Sta- 
tion. Half ebb ... 79 5° 1013/^ 

At 3 p. M. 2 miles above Saugor Light 

House S. W. ... ... ... 81° 81° 1*007 

We will now take the observations which were made at a position 
near the Eastern Channel Light Station, and compare them, to show 
what changes of density and temperature of the sea are there due to 
these fitful changes and distiu'bances of weather in the bay, during this 
month of November last. 

Temperature. Speoific gravity. 

Air. Soa. 

' On the 31st October 1886, 2 miles N. E. of 
E. C. Light, and just previous to a 
cyclonic whirl in the Bay, with its 
usual precursory wcstwai’d sot of the 

sea at the Sandheads ,,, ... 84 5" 86*5° 1'015 jV 
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* Temperature. Speoiflo grarity. 

Air. Sea. 

(After this I was absent from Sandheads 
until the 13th.) 

On 13 th November 1886, in nearly same 
position, just after the cessation of the 
strong westward set caused by a cy- 
clonic whirl down the Bay, and all 

was again quieted ... ... 86^^ 83® 1'009||- 

On 22nd November, in same position, 
during a severe and widespi*ead cy- 
clonic disturbance farther down the 
Bay which had been some days in 
existence : and when a strong north 
westward set of the sea was pouring 
in towards this position from, and 
across, and most likely out of, the 
depths of the peculiar sub-marine ra- 
vine, or gut of deep, and (as Com- 
mander Carpenter has told us) cold 
water, called ‘ The Swatch of No 

Ground* ... ... ... 79*5® 79*5® 1*016^ 

From the above, and what has been shown before, it seems the 
fresher water setting from the eastward, off and on, ever since the Slst 
of October (on the evening of which day the changed colour and appear- 
ance of the sea alongside led mo to test it, and I found a slight dimi- 
nution in its density, even then), or for half a month, was completely 
ci*owded out, as it were, by the last mentioned north-westward moving 
current of the 20th, 21st, and 22nd of November ; which the 8. 8. Nbw- 
shera's log book furnishes ample proofs of ; and, as a consequence, the 
salinity of the water at the station increased too, and probably, for a 
while, exceeded its normal : but, on this point, the few observations I have 
had opportunity to make and record will not permit me to write with 
that degree of assurance that I should like to do. 

Maury says of the hydrometer : — ‘ In the physical machinery of the 
universe there is no compensation to be found that is more exquisite or 
beautiful than that which, by means of this little instrument has been 
discovered in the sea between its salts, the air, and the sun : but Maury 
could hardly have meant the instrument commonly found on shipboard, 

• For a description of which see paper by Commaudor Carpenter, R. N. (read 
before yonr Society some time bac^). 
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which can only be gnoflsed at, if read to le6B*than the nearest ‘002, 
but, if so, what an amonnt of really valuable information may bo got out 
of an instrument, which, although a rough and rude one, is so much more 
exact : the one is as difEerent from the other as was the old cross staff of 
Christopher Columbus’ time from the double reflecting sextant of to-day. 
Our forefathers were content to find their vessel’s position to the nearest 
two or three miles, but modern navigators are not satisfied unless they 
get it to the fraction of a mile. 

Doubtless, the energy which brings the waters up from the ever- 
frigid bed of the deep sea ; — the energy of attraction and repulsion ; — of 
contraction and expansion, or, of deadweight and buoyancy : — this energy 
of motion, under different states and circumstances, of the chemi- 
cally suspended salt atoms, contained in each ocean drop, will yet 
be made to divulge its partially hidden and secret treasures to the prac- 
tical scientist for the navigator’s benefit : as has been the case with the 
latent energy of that other heat vehicle and prime motor of the hurricane 
blast, as well as of the gentle zephyr — the invisible water- vapour glo- 
bule in the air strata aloft. All that is l*equired is the aid of willing work- 
ers and their faithful records : for all the facts as set forth above, meagre 
as have been the opportunities for observing them, go far to prove that 
the hydrometer, when constructed to show minute aggregation, or segra- 
tion of salt atoms in the water, nffist prove to be no mean aid to the 
sailor, more especially to the coasting navigator, since it is near coasts 
that the currents generally are more capricious, or disguised by others 
which have never been properly explained. It will aid him either as a 
monitor of his vessel’s proximity to land ; of her being caught in tho 
toils of some abnormal current, which may be hurrying his vessel on to 
her destruction (as was nearly the case during the cyclone in the Bay of 
the 19th, 20th, 21st and 22nd of November last, with the ship “ Airlie 
which vessel was found to have been driven by tho storm-impelled cur- 
rent 140 miles to the N, W., out of her dead reckoning, right through tho 
dangerous South Preparis Channel, and actually had an oyster shell 
washed up on to her deck) ; or its indications may be made even to 
warn tho watchful shipmaster of the on-coming, though yet distant, 
cyclone ; let alone its probable use to scientists, in more ways than one. 

My instruipent,’ a rather large soda-water bottle, when ballasted, 
or weighted, so as just to float with its wire pedestal (or support and cup 
or pan for weights) in water at a temperature of 96° (which is the 
wannest of any sea water), happens to have a fluid displacement, or, 
which is the same thing, weighs in air exactly 10,000 grains — a con- 
venient figure for calculating tho several counterbalancing weights by. 
The weights are made by dividing and subdividing 320 gi*ains weight 
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of copper wire : the whble 320 gi'ains being, of course, equivalent to 
1’032, or thirty-two thousandths— a figure far above any degree of salt- 
ness of sea water, but chosen on account of its convenience of “divisa- 
bility : — thus, the 320 grains of wire doubled, straightened out and cut, 
gives *016, or sixteen one-thousandths : of which make sixteen coils, or 
loops to denote it, of one piece. The other piece doubled as before and 
cut gives ‘008, and so on, until the one-sixteenth of a thousandth is 
arrived at, — a fraction which will be found to readily sink the bottle, or 
‘ turn the scale * of this frictionless balance. 

Below is added a diagram (PI. IX) for corrections for temperature 
of fresh water ; and a suitable table of corrections for temperature of sea 
water will be found in * Maury's Physical Geography of the 8ea' and in 
many other books of a like cliaracter, for those who like to seek out for 
themselves the “ exquisite and beautiful compe^isations " which as a part 
of its machinery the sea salts provide in the physical economy of the 
Ocean. 


III. — Notes on Indian Rhynebota ; Hetekopteua, No, 1. 

By E. T. Atkinson, Bf A., President. 

[Rocoivod and Read December 1, 1886.] 

Order Rhynchota, Burmoister. 

Hemipteraf Linn. : Rhyngota Fabr. : Prohoscidea, Scop. : Dermaptera, Rotz. 

Insects with an incomplete metamorphosis, not exhibiting the mark- 
ed changes from larva to pupa and imago observable in the Lepidoptera : 
furnished with a mouth or rostrum which is fitted for piercing and 
sucking. The rostrum is usually 3 — 4-jointed and contains four seta that 
arise from the anterior portion of the lower surface of the head and 
represent the maxill 80 and mandibles of other orders of insects. An- 
tennm with 3 — 5 joints, rarely more ; the wings are usually four in 
number, but are sometimes abbreviated or altogether wanting. 

Suborder Hemiptera, Latreille. 

The first pair of wings (hemelytra) are horizontal, with the veins 
arranged differently from those of the second pair (wings), and usually 
comprise a basal coriaceous portion (corium and clavus), and a mem- 
branous portion (membrane) at the apex. This membrane is sometimes 
entirely absent. The wings arc entirely membranous and are sometimes 
absent. 
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Gymnocebata, Fieber, Reutep. 

CimeXf Linn. ; CimicideSf Latr. : Oeocorism, Latr. : Qeocorea, Bnrm., Dallas ; Auro^ 
conaaf Westw. : Terrestrial Leaoli ; Oeocorisoe and Amphihicoris<s^ L. Dnfour, Spin., 
Sahib, et anot. 

Antennss exserted, at least as long as tlie head, joints without lateral 
processes ; rostrum 3 — 4- jointed, rising from the anterior and usually the 
upper part of the head, at the base remote from the first pair of coxae : 
feet not adapted for swimming : antennae with 4 — 5 joints rarely with 
only three joints. 


Fam. PENTATOMiDiE, Kolonati. 

Pentatoma, pt. Olivier, En. M<Sfch. iv, p. 25 (1789) : Cirnexy pt. Pabr. Ent. Syst. 
iv, p. 79 (1794) : Scutatij Burm. Handb. Eat. ii (i), p. 343 (1835): LongiscuH, Am. 
and Sorv. Hist. Nat. Ins. Hem. p. 19 (1843) : Scutata, Dallas, List Horn, i, p. 2 
(1851) : PentatomidcBy Kolenati, Mel. Ent. iv, (1846) : StU, Eu. Hem. v, p. 3 ,(1876) : 
Pentatomidaj pt., Stal, Hem. Afric. i, p. 32 (1864). 

Head very often clypeated, rostrum 4- jointed, insei'ted usually near 
the labrum towards the apex of the head, seldom towards the base of 
the head : antennae with 4 — 5 joints, inserted on the lower side of the 
head below the lateral margins : scutellum very largo, reaching at least 
the base of the membrane. 

Subfam. Plataspina, St&l. 

Ennm. Horn, v, p. 3 (1876) : — PlataspidoSy Dallas, List Hem. B. M. i p. 61 (1851) : 
Plataapidina, Stal, Ofvers. K. V. A. Forh., p. 611 (1870) ; Arthrnpteriday Fieber, 
Enr. Hem. p. 27 (1861) ; Arthropterida, Stal, Hem. Afric. i, p. 1 (1864). 

Head clypeated : rostrum 4^ join ted, inserted towards the base of 
the head, remote from the source of the labrum : scutellum very large, 
covering the entire abdomen : hemelytra longer than the body, with the 
apical half folded inwards : longitudinal veins of membrane simple : 
tarsi 2- jointed, the first joint very short. 

Genus Tabighea, St§l. 

A. S. E. P. (4 B.) V, p. 163 (1865) ; Stal, En. Hem. v, p. 6 (1876) : Walker, Cat. 
Het. i, p. 10 (1867). 

Body very broadly ovate, above very much convex, beneath some- 
what flat : head clypeate, very broadly rounded ‘before the eyes, juga 
contiguous before the tylus : eyes slightly transverse : ocelli more dis- 
tant from each other than from the eyes : lateral margins of thorax 
roundly dilated : scutellum covering entire abdomen, abruptly amplified 
at the base : feet somewhat short {Stdl). 
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Is Tarighea nitens, Dallas. 

Plataspis nitens, Dallas, List Hem. i, p. 74 (1851). 

Tarichea nitons, St&l, A. S. E. E. (4 8.) v, p. 168 (1866) ; En. Hem. v, p. 6 
(1876) : Walker, Gat. Het. i, p. Ill (1867). 

9 . Above brassy, very smooth and shining, rather thickly and finely 
punctured : head, disc of abdomen, anus, sutures and stigmata, black i 
pectus dull black : eyes reddish : abdomen bright red, shining : legs 
bright orange-red : head beneath black with an orange spot in the mid- 
dle of the base : rostrum pitchy red, with the basal joint orange-red : 
antennsB orange-red, with the two (?) apical joints black {Dallas)^ Body 
long 9^ mill. 

Reported from N. India. 

Genus Galacta, Stil. 

A. S. E. F. (4 s.) V, p. 163 (1866) : En. Hem. v, p. 6 (1876). 

Body very broadly ovate or oval, rather convex, flat beneath : head 
produced before the eyes, somewhat amplified forwards, truncated at 
the apex ; juga contiguous before the middle ; eyes transverse, oblique ; 
ocelli almost twice as distant from each other as from the eyes : lateral 
margins of thorax roundly amplified, anterior angles produced to the 
apex of the head, rounded : scutellum covering the entire abdomen, not 
abruptly amplified at the base : costal margin of hemelytra, broadly 
lobate at the base : feet somewhat short (8tdl). 

2. Galacta rufo-notata, Stai. 

Calacta rufo-notata, Stal, A. S. E. P. (4 s.) v, p. 164 (1866) ; En, Hem. v, p. 6 
(1876). 

cf. Broadly oval, moderately convex, remotely and finely punctu- 
late ; disc of thorax and scutellum very finely punctulate : eyes rufous- 
piceous : small spots, one marginal near the posterior angles of the 
thorax, another on the basal lobe of the hemelytra, two marginal dorsal 
before the middle of the abdomen, sanguineous ; tarsi weakly testaceous 
flavescent : anteocular part of the head hardly amplified forwards (^8tdl). 
liOng, 6 ; broad 2f mill. 

Reported from Siam. 

Genus Oncylaspis, StSl. 

Hera. Afrio. i, p. 2 (1864) j Bn. Hem. v. p. 4, 6 (1876). 

Body depressed, rather strongly convex : head broad, slightly or 
moderately bending forwards ; vertex about thrice broader than the 
eyes which are transverse, oblique, narrowed inwards, deeply immersed. 
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very slightly prominnlous beyond the sides of the head : ocelli remote 
from the eyes : antenn® inserted in the middle or almost in the middle 
between the eyes and the rostrum, the first joint somewhat equal in 
length to the two following : pronotum about twice as broad as the head, 
anterior margin gradually rather strongly sinuated behind the entire 
head ; anterior angles obtuse, distinct, not rounded : foot generally 
short : sixth ventral segment in ? produced forwards in an acute angle 
reaching the base of the fifth segment ; forming anteriorly (in ? ) a less 
produced right or somewhat obtuse angle (Stdl ) . 

Type, P. rujiceps, Dallas. 

3. Oncylaspis ruficeps, Dallas. 

Plataspis ruficeps^ Dallafi, List Ilem. i, 73, (1851) : Walker, Cat. ifefc. i, p. 110 
(18G7). 

Oncylaspis ruftcepsj Stal, En. Horn. v. p. 6 (1876). 

. Above brassy black, shining, very finely punctured, with tho 
head and the antoiior angles of the thorax reddish brown : coriaceous 
portion of the hemelytra brown : membrane brownish, semitransparent, 
with dark brown veins. Body beneath reddish brown, shining, finely 
punctured ; the anal apparatus and the middle of the disc of tho abdomen, 
black : legs, antennro and rostrum reddish brown, tho latter rostrum with 
the tip pitchy (Dallas). Body long 9 — 10 mill. 

Rejjortod from Burma, Tonasscrim. 


Genus Poseidon, Vollenhoven. 

Tijdsclir. Ent. Ned. viii, p. 63 (1865). 

Body clliptmal, rather broader, a little tumid above, shining ; head 
in the broad, anteriorly with three horns which arc channeled, the 
lateral pair curved inwards in tho 9, tho head is broad, semicircular, the 
juga unite at the tip of the tylus : antennao inserted below tho head, 
6- jointed ; the first very long, cylindrical, rather broad, the second very 
small, only one-eighth of tho length of tho first, the third neither so 
long nor so stout as tho first, slightly elavate, the rest gradually decreas- 
ing in length and thickness : eyes pyriform, very distant ; ocelli much 
nearer to each other than to the eyes : rostrum extending beyond the 
posterior coxoa, tho second and third joints of equal length : lateral mar- 
gins of pronotum arched : scutollum scarcely emarginate posteriorly in 
the d : venter flat, with, in ? , a short longitudinal groove on the first 
segment : feet rather short and stout (Voll.) 

4. 
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4. Poseidon malayanus, VollcnLovcn. 

Poseidon malayanus^ Voll., TijdB. Ent. Ned. viii, p. 64, 1. 1, f. 3-6 (1865). 

oT, 9. lironzed black above: eyes brownish- white : two spots and 
two lines encircling the tylus, these lines in the d are in the middle of 
the median cephalic horn : two small spots near the anterior margin of 
the pronotnm, a thin line along its entire lateral margin and two round 
spots on the scutellum near, and a fine line around, the anterior margin, 
orange : scutellum rather strongly and pronotum more weakly punc- 
tured, head smooth : hemelytra piceous-brown : antennro weakly pilose, 
blnck, with the joints whitish : rostrum ferruginous : body beneath 
shining black, except pectus which is dull cinereous : each segment of 
the abJoiuen in the $ has two small orange spots on each side on the 
margin: feet black, tarsi brownish {VolL). long, 15; $, long, 13 
mill. 

Reported from Malacca, India ? 


Genus RaAcnYPLATYS, Boisduval. 

Voy. Astrolaho, Ent. ii, p. G27 (1832) : Westwood in Charlcswortli’s Map. Nat. 
Hist, ii, p- 26 (1838) ; White, id., iii, p. 639 (1839) ; Dallas, Jiist Horn, i, p. 61 (1851) ; 
Walker, Cat. Hot. i, p. 98 (1867) : Stal, Horn. Afrie. i, p. 8 (1864) j En. Hoin. v, p. 4, 
7 (1876) : — Incladcs Copiosomfiy snbg. Plafijcephala, Lap., Ess, Uem, p. 74 (1832). 

Body very broadly ovate, generally slightly convex above, flat 
beneath : bead foliaceous, transverse, broad, broadly rounded at the 
apex ; vci4ex 4-5 times broader than the eyes ; antennre remote from the 
eyes, the first joint not longer than the third, almost equal in length : 
eyes slightly transverse, not oblique, slightly immersed, strongly pro- 
rainulous beyond the sides of the head, narrowed outwards : ocelli a little 
more distant from each other than from the eyes : pronotum about one 
half broader than the head, sinuated at the apex behind the vertex, 
truncated behind the eyes, anterior angles obtnso, rounded at the apex, 
not produced. As pointed ont by Westwood, the scutellum in the ^ , in, 
both BracJiyplafys and GojHosoma, is notched and in the 9 , entire. In 
the former the sixth ventral segment, in the cf, is produced forwards in 
ail acute angle reaching the base of the fifth segment, and in the ^ , 
forms anteriorly a less produced right or somewhat obtuse angle : in 
Co^tosoma, the same segment foirms an obtuse, or very obtuse angle, or 
is merely obtusely rounded. In Brachyplatys, the first joint of the 
last tarsi is nearly as long as the second, and in Goplosoma is much 
shorter. 
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5. Brachtplatys vahlii, Fabricius. 

Cimex vahlitf Fabr. Mant. Ins. ii, p. 283 (1787) ; Eat. Syafc. iv, p. 89 (1794) 
Ooqnobort, 111. ii, p. 79, t. 18, f. 14- (1801) ; Wolff, Ic. Cim. p. 90, t. 9, f. 90 (1802) ? 

Tetyra vahlii Fabr., Sysi. Rhyng. p.-142 (1803). 

Thyreocoris vahliiy var. Germar, Zoitsch. i ( i ) p. 33 (1839) ; Ilorr. SchRff. Wanz 
Ins. V. p. 31, 33 (1839). 

Plataspis vahlii, Am. & Sorv. Hist. Nat. Ins. Hem., p-.G-t (1843). 

Brachyplatya vahlii, Dallas, List Hem. i, p. 70 (1851) oxcl. syn. pt. ; Walker, Oat, 
Het. i, p. 100 (1867) ; Stal. Ofvers K. V.-A. Forli. p. 611 (1870) ; Eii. Horn, v, p. 7 
(1876) : Distant, A. M. N. H. (5s.) iii, p. 44 (1879). 

Head, thorax, scutellum and abdomon, black : two lai’go marks on 
the bead, the margin oE the thorax and a small oblique line before the 
mai'gin, also the margin of the scntcllnm, flavescent : thorax gibbons, 
shining : two lines on each segment of the abdomon on both sides and 
which unite at the apex, also the feet, yellow (G, vahlii, Fabr.). 

( 5 *, $ . Head with yellow transverse lines : pronotiim with a sinuatod 
transverse line on the anterior margin, abruptly curved before the an- 
terior angle, before reaching the posterior angle ; an arcuate lino on tho 
border of each anterior angle and another similar intramarginal lino 
around tho scutellum, below which is another slender line ; margins 
of abdomen, transverse lines on each side of the venter, rostrum, feet 
and antennm, yellow : some s];)ecjmens have a small yellow dot on each 
side of the disc of the pronotum and another like it on each side at the 
base of the scutellum (P. vahlii, Am, and Serv.) Long 5-0 mill. 
Differs from JB. radians, Voll., in its smaller size and having the intra- 
marginal flavescent line on the scutellum punctured fuscous. Differs 
from B. nigriventris, Westw. in having transverse yellow lines on tho 
head. 

Repoiiied from Philippines, Cochin-China, Assam : not uncommon 
in Sikkim, • 

6. BRAcnTPLATYS RADIANS, Volleiilioven, 

Brachyplatya radians, Voll., Fanne Ent. I’Arch. liid. Ni;crl. i, p. 52 (1863) : 
Walker, Cat. Hot. iii, p. 527 (1808) : StAl, En. Hoin. v, p. 8 (1876). 

Var. Brachyplatya vahlii, Voll., 1. c. p. 52 (1803). 

Brassy-black : head spotted yellow ; anterior margin of thorax and 
oblique submarginal line yellow ; two marginal lines on scutellum of 
which the interior line is the broader : venter yellow, with a large discal 
radiating patch {Voll.). Long 7 mill. Vollenhoven suggests that this is 
only a variety of his B. vahlii. It is a little larger ; over almost tho 
entire head extends a broad yellow patch in which winds a black streak 
that has its outline twice interrupted : the margin and yellow spots on 
the pronotum are broader and brighter : tlie venter black, with the 
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yellow spots on the margin of a conical shape or it may be said that the 
venter is yellow with a broad black discal patch omitting rays towards 
the margin. St&l suggests that Vollenhoven’s figure (1. c.) t. 4, f. 8 
should be referred to this species : the yellow rays from the venter vary 
much in length and ho has never seen specimens in which the small 
discoidal spots on the pronotum and the basal spots on the scutellum are 
wanting. 

Reported from Philippines, Celebes, Sumatra, Amboina, Ternate, 
India (?). 


7. BKAonYPLATTS siLPHOiDES, Pabricius. 

Cimex silphoideSf Fabr., Ent. Syst. iv, p. 86 (1794). 

Tetyra silphoideSf Fabr., Syst. Bhyng. p. 141 (1803) : Sohibdto in Kroyer’s Nat. 
Tids. iv, p. 301 (1842), oxcl. syn. Burmoiater. 

Brachyplatys silphoides, Dallas, List Horn, i, p. 71 (1851), oxcl. syn. pt : Walker, 
Cat. Hot. i, p. 100 (1867) : Stal, Hem. Fabr. i, p. 5 (1868) ; En. Ilem. v, p. 8, 1876). 

Body entirely glabrous, brassy-black, immaculate : margin of ab- 
domen broadly white with a •I'ow of black dots : wings lineatod : feet 
yellow (Fahr.) 

^ , 9 . Aenesccnt-black, very distinctly and rather densely punc- 
tured, head somowliat rugose, four small spots on head, lateral sub- 
marginal line and line obliquely drawn from lateral angles towards the 
interior part of the eyes and here confluent with the intramarginal lino, 
also two small spots placed before the middle and very distant from each 
other, elevated margin of scutellum and intramarginal line, also four 
basal spots, yellow-testaceous : ventral limbus emitting on each seg- 
ment two somewhat short flavescent rays of which the anterior is marked 
by a small black spot ; feet flavescent (^Stdl), Long 6 — 8 ; broad, 6 — G 
mill. 

Reported from India, Panjab, Ceylon, China. Westermann records 
its occurrence on rice (Serampore ?). 

8. Brachtplatys subjineus, Westwood. 

Plataapitt mha^neat Westw., in Hope Cat. Hem. i. p. 17 (1837). 

Thyraocoria septus j Germar, Zeitsohr. i (i) p. 32 (1839). 

Brachyplatys suhoeneaf Dallas, List Hem. i, p. 70 (1851) : Vollonhoven, Faune 
Ent. I’Arch. Ind. Ncorl. i, p. 64 (1863), oxcl. t. 4, f. 8 ; Walker. Cat. Het. i, p, 100 
(1867) : Stal, En. Hem. v, p. 8 (1876). 

Brassy : head with a broad submarginal line and four dots on the 
rhombus (between the eyes), anterior and lateral margins of thorax and 
an angulated sublateral line and margin of scutellum, fulvous : feet pale- 
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ly luteous : abdomen brassy, marked by very many transverse conical 
spots on tbe sides {Westw,), Long mill. 

Reported from China, Philippines, Ceylon, Malacca, Burma, Assam, 
India. 

9. Brachyplatts burmeisteri. Distant. 

Thyreocoris silphoidesy Burm., Handb. ii (i) p. R84 (1835) : Sial, En. Hem. v, p, 
8 (1876). 

JBrachyplatys hwirmeisteriy Distant, A. M. N. H. (5s.) iii, p. 46 (1879). 

Brassy-black : entire margin, the feet and marginal spots on the 
abdomen luteous (Burm.), Long 6-8 mill. Can be at once distin- 
guished from B. valiliiy Fabr. and B, silphoideSy Fabr. by its uniform co- 
loration above and absence of luteous markings on the head and prono- 
tum : the luteous abdominal radial streaks are as in B. radians, Voll. 

Reported from Tranquebar, Noa-Dehing valley and Sadiya (Assam). 

10. Brachyplatts nitidus, Westwood. 

Plataspia nitidus, Wostw., in Hope Cat. Hem. i, p. 17 (1837) ; Walker, Cat. Hot. 
i, p. 110 (1867). 

Thyreocoris nitidus, Gormar, Zeitsohr. i (i) p. 35 (1839). 

Brachyplatys nitidus, Stal, En. Hem. v. p. 9 (1876), 

Altogether black, shining, finely punctured : head broad ; scutcl- 
lum posteriorly emarginate (Westw,), Long, 6^- mill. 

Reported from India. 

11. Brachyplatts bistriga. Walker. 

Brachyplatys histriga. Walker, Cat. Het. i, p. 100 (1867). 

Aeneous, finely punctured : head about two-thirds of the breadth 
of the thorax : antennoe, legs, marginal line on pronotum on each side 
which does not extend to the posterior anglo, a very short lino connect- 
ing the marginal lino with the posterior angle, border of scutellum, mar- 
ginal transverse lanceolate streaks on venter, each containing a black 
point, and the corium, pale luteous : costa of hemelytra black : wings 
blackish cinereous (Walker). Long mill. 

Reported from Bangalore. 

12. Brachyplatts cognata, Walker. 

BrachAjplatys cognata, Walker, Cat. Hot. i, p. 101 (1867). 

Aeneous-black, minutely punctured : head about two-thirds of the 
breadth of the thorax : an irregular interrupted line near the fore 
border of the head, a twice interrupted line between the eyes and a dot 
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with a small longitudinal lino on each side in the middle, the legs, an- 
tenns 0 , a waved line on pronotum which diverges on each side from the 
anterior margin to the posterior angle, a marginal line on each side end- 
ing near the posterior angle, sides of scutellum and transverse streaks 
on each side of the venter, luteous : scutellum slightly excavated at the 
tip (Walker). Long 4 — 5 mill. 

Reported from Burma. 

13. Braciitplatys adjuncta. Walker. 

Brachyplatys adjimctay Walker, Cat. Ilot. i. p. 101 (1867). 

Aeneous, minutely punctured : head about two-thirds of the breadth 
of the thorax : a mark on the disc of the head between two transverse 
interrupted lines and the linos themselves, antennee, logs, a transverse 
undulating line on the thorax which extends along the forcborder and 
diverges on each side to the posterior angle and two marginal lines 
which do not extend to the posterior angle, border of scutellum, border 
of venter which emits short streaks to the disc, luteous ; scutellum ex- 
cavated at the tip (Walker). Body long, 4j mill. 

Reported from Burma. 

Genus Coptosoma, Laporte. 

Coptosoma. snb^. Copiosomay Lap., Ess. Hem. p. 73 (3832) i-^Coptosomay Dallas, 
List. Horn, i, p. Cl (1851) j Walker, Cat. Het. i, p. 83 (1867) ; St»l, Hem. Afric. i, p. 
1, 9 (1864) ; Ell. Hem. v, p. 4, 10 (1876). Includes Qlohocorisj Hahn, Wanss. Ins. ii. 
p. 40 (1834). 

Body very broadly ovate, above moderately convex, beneath some- 
what flat or very slightly convex : head usually small and perpendi- 
cularly, or somewhat so, deflexed, narrower than the pronotum j ty- 
lus not reflexed anteriorly, lying entirely in the same plane : eyes 
rather prominulous ; ocelli nearer to the eyes than to' each other : an- 
tennm inserted at the eyes : lateral margins of thorax posteriorly sinuate, 
before the sinus, usually distinctly amplified and foliaceous : scutellum 
somewhat amplified hind wards : feet somewhat short. 

14. Coptosoma duodecimpunctata, Germar. 

Thyreocoris duodccimpmictatus, Germar, Zeitsch. i (i) p. 30 (1839) ; Herr. Schilff. 
Wanz. Ins. v, p. 14, 1. 160, f. 474 (1839). 

Coptosoma duodecimpunctatum, Dallas, List Horn, i, p. 62 (1851). 

Coptosoma duodecimpunctafay Walker, Cat. Het. i, p. 86 (1867) : Stal, En. Hem. 
V, p. 10 (1876) : Distant, A. M. N. H. (5 s.) iii, p. 44 (1879). 

Body brassy-black : border of thorax and venter ; eight spots on 
the thorax (four on anterior margin, one on each lateral margin, and ono 
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in each lateral one- third) and four spots on the scutellum, red (Chrmar). 
The feet aro cinnamon-colour, brown towards tho base ; the broad red 
border of the abdomen is bidentato on each segment and has large black 
spiracula : scutellum with a yellow line within the free black border. 
Long, 6 jaill. 

Reported from Tranquebar, Assam : the Indian Museum has speci- 
mens from Sikkim and Samaguting (Assam). 

16. COPTOSOMA CBIBRARIA, Fabricius. 

Cimex crihrariu8j Fabr., Ent. Syst. Snppt. p. 531 (1798). 

Tetyra crihrariay Fabr. Syat. Rbyng, p. 143 (1803) : Schiodto in Kroyor’sNat. 
Tidsskr. iv, p. 305 (1842). 

Tkyreocoris*cnhraria. Barm. Handb. ii (i) p. 384 (1835) : Gormar, Zeitschr i, (i) 
p. 26 (1839) j Herr. Scliaff. Waiiz. iv, p. 84, t. 134, f. 416 (1834) and v, p. 31 (1839). 

Coptosoma a'ihraHum, Am. & Serv. Him!. Nat. Ins. Ilibn. p. 66, t. 2, f. 4, (181.3) ; 
Dallas, List Hem. B. M. i, p. 67 (1851 ; Vollcnhovon, Faune Ent. I’Arch. ludo-Noor. 
i, p. 50 (1863) ; Stal, Hem. Fabr. i, p. 6 (1868). 

Coptosoma atomariwiny pt. Vollen. 1. c. i, p. .50 (1863) <y . 

Coptosoma crihraHay Walker, Cat. Het. B. M. i, p. 87 (1867) ; Stal, En. Hem, 
V, p. 12 (1876) ; Scott, A. M. N. H. (4 s.) xiv, p. 289 (1874) j Distant, Trans. Ent. 
Soc. p. 414 (1883). 

Body small, somewhat round ; thorax and scutellum fkivescent, with 
very numerous impressed fuscous spots : scutellum somewhat emarginato 
at tho tip: abdomen dull black in the middle; feet yellow (Fa6r.). 
Long 3^ — 5 mill. 

Vollonhoven’s 0. atomarium (nec Germar) is tho ^ of C, crihrama 
and is of a greyish or greenish-yellow, iri’egularly covered with "deep 
black punctures on tho posterior portion of tho pronotum and on tho 
scutellum : tho head is small with an extremely fine edging of black on 
tho anterior margin, a crescent-shaped black lino on the vertex extend- 
ing from one eye to the other : antennm yellow, with tho tip of tho last 
joint brownish : eyes red : pronotum divided into two unequal parts by 
a row of excavated brown points, in front of this roAv there is sometimes 
a waved brown line ; tho posterior is punctured black : basal elevation 
on scutellum not tumid, excavated points larger but more distant than 
those on the thorax ; beneath, head and pronotum yellow : meso- and 
mota-thorax slaty-grey ; abdomen shining black with a broad yellow 
margin in which are the finely black-irisod stigmata : feet yellow, last joint 
of tarsi, brown. Vollonhoven makes O, cribraria differ from his C7. ato~ 
marium in its usually greater size, colour egg-yellow or greenish-yellow : 
punctuation blacker and smaller, tho row of points on thie pronotum is 
not so straight ; scutellum throughout with a submarginal block lino 
except on the basal elevation : abdomen yellow, with a large black patch 
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in the middle from which proceed black rays running along the anterior 
margins of the segments and between these rays are small transverse 
black lilies {Volt.). Long 3^ — 4 mill. ^ ; 4 — 4|f mill. 

Reported from Japan, Cochin-China, Burma, India, Ceylon, Timor, 
Sumati’a ; the Indian Museum has examples from Java, Calcin^ta, Sib- 
sagar and Dikrang valley (Assam). The Sumatran specimens have the 
yellow inclined to orange, those from Bengal are paler. 

16. COPTOSOMA PARDALINA, St&l. 

En. Hem. v, p. 13 (1876^ 

Yellow : pronotum behind the middle and on the impressions, finely 
punctured, the scutellum rather more strongly punctured, the punctures 
on the scutellum confluent in subreticulate and irregularly confluent 
masses and small lines, posteriorly less numerous, finer on the basal 
half : head semicircularly rounded before the eyes, margin narrow 
tylus and two triangular spots black : pronotum with the two typical, 
black transverse lines before the middle ; pectus and venter black ; 
ventral limbus and double row of lateral spots on each segment, flaves- 
cont ; the anterior spot large, subtransverse, posterior spot small, some- 
times very minute. Easily distinguished from G, cribraria by the head 
anteriorly more gradually rounded, dorsal punctuation stronger, marking 
blacker and more extended and the absence of lateral spots produced in 
long rays on the venter. Very like (7. lynceoiy St^l, from Austmlia, differs 
in the punctuation and the black dorsal marking also in the sparingly 
punctulate base of scutellum and the ventral marking (^Stdl) Long, 4^ ; 
breadth of pronotum, mill. 

Reported from India. 

17. COPTOSOMA NEPALENSIS, WestwOOd. 

Coptosoma nepalensis, Westwood, Hope Oat. Hem. i, p. 17 (1837) : Stal. En. 
Horn. V, p. 13 (1870). 

Thyreocoria nepalensis, Gormar, Zeitschr, i, (i), p. 28 (1839). 

Tkyreocoris circtbmscriptuSf Germar, 1. c. p. 29 (1839), 

Coptosoma nepalenae, Dallas, List. Hem. i, p. 63 (1851). 

Coptosoma circamscHptum, Dallas, 1. c. p. 63 (1851) : Walker, Cat. Het. i, p. 86 
(1867). 

Coptosoma cinctv/trif Vollenhoven, Fauno Bnt. PAroh. Indo-N5er. i, p. 46 (1803). 

Brassy black, very shining, punctured : head small, with two whit- 
ish cuneatc spots before the eyes : pronotum with a very slender lateral 
and anterior border (interrupted in the middle), and a sublateml, an- 
gulated lino, whitish • two small basal dots and a slender border on the 
scutellum, whitish ; antenneo pale fuscous : feet whitish j femora fus- 



1887.] E. T. Atkinson — Notes on Indian Rhynohota. 

cescent at the base ; abdomen aeneous ; margin and sublateral spots, 
whitish (Westiv,), Body long, 4 mill. 

Reported from Nepal. The Indian Museum has specimens from 
Sikkim. 


18. COPTOSOMA cniCTA, Esch. 

Scutellera cincta, Esoh. Dorpat Abh. i, p. 161 (1822) ; Eniomographia, p. 105 
(1822). 

Thyreocoris seminulvm, Burm. Nov. Ac. Ac. Loop, xvi, Sup. i, p. 290 (1834). 

Thyreocoria variegatus, Herr. Schaff. Wanz. Ing. iv, p. 83, 1. 134, f. 414 (1839). 

Thyreocoria cinctua, Germar, Zoitachr. i, (i), p. 27 (1839). 

Coptoaoma cinctum, Dallas, List Hem. i, p. 64 (1851) ; Walker, Gat. Hot. i, p. 
89 (1867) ; St&l, Ofvers. K. V.-A. Farh. p. 613 (1870). 

Coptoaoma cvncta, St&l, En. Hem. v, p. 13 (1876). 

Head somewhat longer than broad, forming anteriorly a stout 
angle, yellow ; a median line, dark brown : eyes large, yellow : antennoe 
as long as the thorax, yellow, second joint shortest : thorax twice as broad 
as long, strongly excised anteriorly and much narrower than behind, 
sides weakly excised, surface convex, thickly punctured, black-brown ; 
entire side-border yellow (with a brown longitudinal line on the anterior 
balf^, sides of fore-borders, a transverse line interrupted in the middle 
on the anterior half, and another irregular line in the middle towards the 
posterior margin : scutellum broad as long, posteriorly entirely obtuse, 
anteriorly convex, sloped posteriorly, grossly punctured, black-brown ; 
the broad fore-border and the narrow outer margin smooth, yellow ; with 
yellow dots in the middle : hemelytra yellow at the base : beneath and 
pectus pale grey : abdomen black, shining, punctured, the margin of 
each segment with a stout three-cornered yellow spot : feet yellow 
(Each.). Long, 2^ — 3 ; broad, 2 — mill. 

Reported ivom Philippines. Specimens most probably representing 
this species come from Assam and Ceylon. Differs from O. nepalensis^ 
Westw. in its smaller size and proportionately larger and more numerous 
yellow marks above. 


19. OOPTOSOMA SPn^RULA, Germar. 

Thyreocoria aphcarula, Germar, Zeitsobr. ; (i) p. 25 (1839) ; Herr. Scbflff. Wanz 
▼, p. 15 and 30, t. 160, f. 476 (1839). 

Coptoaoma apheerulvm^ Dallas, List Hem. i, p. 64 (1851). 

Coptoaoma apJuarula, Vollenhoven, Fanne, Bnt. TAroh. Indo-Neer. p. 47 (1863) ; 
Walker, Gat. Het. i, p. 86 (1867) ; St&l, En. Hem. v, p. 14 (1873). 

Bronzed black, shining, finely punctured : head without a spot ; 
antennse brownish-yellow : pronotum with a fine double border, yellow, 
extending from the anterior almost up to the posterior angles : scutellum 
5 
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bordered with yellow, except at its base : homely tra brown with a broad 
yellow border. Beneath, head black, pectus dull black with a transparent 
yellow border at the anterior angles ; abdomen shining bronzed black, 
with a slight edging and with small sub-costal lines, yellow : feet 
yellowish-brown, deeper towards the coxse (Voll.), Long, 2 — 3 mills. 

Reported from Java, China, Ceylon, N. Bengal. 

20. COPTOSOMA PARVULA, Dallas. 

Coptosoma parvulum, Dallas, List Hem. i, p. 65 (1851) : Walker, Cat. Het. i, p. 
87 (1867). 

Coptosoma parvula^ Stal, En. Horn, v, p. 15 (1876). 

cf , 9 . Black, shining, convex, broader behind, very finely and dense- 
ly punctured : head with a small reddish spot on each side before tho 
eyes ; tho tylus reaching tho anterior margin : eyes reddish brown : 
thorax with a faint transverse furrow across the middle ; the anterior 
portion of the lateral margins yellow : scutellum wider behind, with a 
distinct transverse impressed lino, near the base : homely tra margined 
with yellow at the base : body beneath black : abdomen with tho outer 
margin and a submarginal spot on each side of each segment, orange : 
logs palo brownish orange, with tho base of tho femora brown : an ten use 
pale brownish orange, with the apical joint daiker. {^Dallas,') Long, 
2^—3 mill. 

Reported from India. 

21, Coptosoma cicatricosa, Dallas. 

Coptosoma cicatricosum, Dallas, List Hem. i, p. 66 (1851) ; Walker, Cat. Het. i, 
p. 87 (1867). 

Coptosoma cicatricosay Stal, En. Hem. v, p. 15 (1876). * 

d . Body and abdomen black, shining, punctured ; head rugose, 
eyes red : tho lateral margins of the thorax much dilated, distinctly 
emarginate in front of the lateral angles ; a strong transverse punctured 
furrow across the disc before the middle : scutellum with a strong trans- 
verse furrow at the base, the included space not elevated ; the whole 
surface covered with smooth reddish, elevated spots, with the interstices 
thickly punctured : pectus grey, obscure : legs black ; rostrum pitchy 
red with the apex black : antennas black {Dallas). Long, 6^ mill. 

Reported from N. India. 

22. Coptosoma xanthochloba. Walker. 

Coptosoma aanthochloray Walker, Cat. Het. i, p. 87 (1867). 

Luteons, thinly and largely punctured, a little longer than broad ; 
Jiead about one-tliird of the breadth of the pronotum, with an abbreviated 



35 


1887.] B. T. Atkinson — Notes on Indian Rliyncliota. 

transverse black line on the hind border and with two short picoous 
longitudinal lines in front : pronotnm with a large green patch on each 
side of the posterior margin : scutollnm green, except the fore-part where 
there is a distinct abbreviated transverse furrow : pectus with a black 
disc : abdomen beneath, with black points on each side {Walker). Body 
long, 4^ — mill. 

Reported from India. 

23. CoPTOSOMA INTEGRA, Walker. 

Coptosoma Integra^ Walker, Cat. Hot. i, p. 88 (1867). 

^neons-black, largely punctured : head a little more than one- 
third of the breadth of the pronotum, luteous along each side in front : 
pronotum with a luteous transverse line which extends along the anterior 
border and is dilated on each side where it includes a slender black 
streak : scutellum with the border luteous, not excavated at the tip, with 
a transverse furrow in front • abdomen beneath, luteous on each side : 
legs luteous {Walker). Body long, 2^ — 3 mill. 

Reported from India. 

24. Coptosoma brevis, Walker. 

Coptosoma brevist Walker, Oat. Het. i, p. 89 (1867). 

Black, very minutely punctured, not longer than broad : head one- 
third of the breadth of the thorax with a broad curved yellow stripe on 
each side in front : eyes red : antennso tawny : pronotum with two 
yellow lateral stripes which are interlined with black ; the forepart 
with two narrow, yellow, slightly interrupted and undulating bands : 
scutellum bordered with yellow, except in front, whei*o there is a yellow 
band : abdomen beneath, yellow on each side ; legs yellow. Differs 
from G. sphoerulct, Germ, in the continuous band at the base of tho 
scutellum and from 0. Jiilaris, Walker, by tho speckled scutollnm 
{Walker). Body long, 3 — 8^ mill. 

Reported from Burma. 

Tho following species of this sub-family may bo noted as likely to 
occur in India. 

Tarichea chinensisj Dallas, List Ilom. i, p. 74 (1851). China. 

Calacta lugubritt, Stal, A. S. £. F. (4 s.) v, p. 163 (1865). ITongkong. 

Coptosoma Ugrinay StAl, En. Hem. v, p. 13 (1876). Coohin-Cliina. 

Coptosoma pimctiventris, Stal, 1. c., p. 13. Malacca. 

25. Coptosoma assambnsis, Atkinson. 

Free. A. S. B. p. 174 (1886). 

Bronzed-black, shining, very closely and finely punctured; juga 
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yellow, with a very fine blackish external limbus : eyes large, pro- 
minulouB, deep castaueous: lateral margins of pronotum (enclosing 
anteriorly a black longitudinal streak) broadly forward, narrowly hind- 
ward, also four oblong transverse spots (2 and 2) on anterior part, the 
pair nearest anterior margin smaller, and a broadly oval spot at each 
posterior basal angle, yellow : the third basal part of scutellum, black 
arcuate hindward, with two yellow, oblong, transverse elongate spots 
before the basal impression : sides very broadly and apical two-thirds 
rather sordid yellow, thickly and coarsely punctured fuscous, with a 
large rounded black spot in the middle of each posterior angle : abdomen 
beneath shining black ; feet sordid flavescent. Long, 2| — 3 ; broad, 2^ 
mill. 

Reported from N. E. Assam. 

Subfam. Gtdnina, St&l. 

Er, Hem. v, p. 17 (1876) Cydnida, Stal, Hem. Afrio. i, p. 18 (1864) : Cydnim 
SchiOdtc, Nat. Tidflskr. p. 454 (1849) : Cydnides, Dallas, List Hem. j, p. 109 (1851) ; 
Walker, Cat. Hot. i, p. 147 (1867) ; Cydnides, Signoret, A, S. E. F. (6 s.) i, p. 25 
( 1881 ). 

Antennm remote from the lateral margins of the head, inserted near 
the base of the head, or not more remote therefrom than the anterior 
margin of the eyes, 4-5 jointed : rostrum 4-jointed, rising near the 
labrum and apex of the head : scutellum variable, moderate or very 
large : costal margin of corium prominulous beyond the lateral margins 
of the body throughout its entire length, or at least for half its length : 
first ventral segment, or at least the sides, covered by the metastethium, 
the extreme posterior margin only visible ; lateral margins of venter 
completely entire, not incised between the segments, the angles of the 
segments not prominulous : tibiae spinose : propleura convex, posteriorly 
depressed (Stdl). 


Sec. I Ctdnides, Signoret. 

A. S. E. F. (6 B.) i, p. 25 (1881) ; iii, p. 521 (1883) : Cydm^ida, St&l, Hem. Afrio. 
i, p. 11 (1864). 

Having piliferous points on the vertex and the pronotum both in 
front near the anterior margin and also on the disc near the transverse 
impression and above. These piliferous points exist almost in the same 
places in all species — four on the disc of the head, of which two are 
situate above the eyes, one on each side, and two towards the tip of the 
lateral lobes (juga) ; six on the pronotum of which four are situate on 
the anterior margin, and two lateral on the disc near the transverse 
impression. Where the pile or hairs are wanting, their existence is 



37 


1887.] E. T, Atkinson — Notes on Indian Rhynchota. 

ihdicated by points or dots which do not occur amongst the second 
section comprising the Sehirides, The generic characters of the Oydnides 
are chiefly drawn from the piliferous points or dots other than those men- 
tioned which are especially found along the lateral margins of the 
head, the pronotum or the hemelytra. 

Genus Cephalocteus, Leon Dufour. 

A. S. E. F. (1 B.) iii, p. 342 (1834) ; Am. & Serv. Uist. Nat. Ins. Hem., p. 94 
(1843) ; Fiebor. Eur. Horn. p. 83, 362 (1861) ; Walkor, Cat. Hot. i, p. 163 (1867) ; 
Stal, En. Hem. v, p. 21 ( 1876) ; Signoret, A. S. E. P. (6 s.) i, p. 88 (1881) : — Cephaloc* 
terms, Schiddte, Kroyer’a Tidsskr. iv, p. 330 (1843) ; (2 b.) ii, p. 449 (1849). 

Eyes hardly visible, composed only of a small tubercle surmounted 
by one or two others ; ocelli absent : head longer than broad, spinulose> 
ciliated on the margin and the vertex ; the juga are longer than the tylus 
which is, however, free in front ; antenna3 5-jointed, the first joint is tho 
longest, the two last shortest, globose : rostrum reaching the interme- 
diate pair of feet : the second joint stoutest and longest : pronotum 
twice as broad as long, very pilose on the sides and on part of tho disc : 
scutellum longer than broad, acuminate : hemelytra shorter than the 
abdomen, membrane very short, veinloss, also the corium which is bor- 
dered with numerous hairs and has some on the disc : wings rudimen- 
tary: feet short and stout ; femora amplified ; the intermediate and last 
tibiffl much ciliated over their whole surface ; the first pair with ten 
spines on the outer side, apparently mobile, and increasing in length and 
breadth from base to tip, the internal side furnished with four spines 
having very long hairs ; tarsi long and slender ; claws with appendages 
in the form of bristles : abdomen with numerous hairs on the disc and 
on the sides, the ostiolar canal more or less confused in the mesosternal 
groove with the estiole towards the middle and forming an oblique open- 
ing with a distinct margin at the base and almost none at the tip (Sign.). 

. 26. Cephalocteus melolonthoides, Schiodte. 

OephalocteniAS melolonthoides, Sohi&dte, in' Er6yer*s Nat. Tidsskr. iv, p. 332 
(1843). 

Cephalocteus melolonthoides, Stil, En. Hem. v, p. 21 (1876) : Sigpi. A. S. E. F. (6 
8.) i, p. 40 (1881). 

Fuscous or piceous, with ferruginous hq^rs ; scutellum and hemely- 
tra at the apex of a weaker colour, membrane albescent at the apex : an- 
tennae and rostrum ferruginous : neck pale yellow : feet rufous ; pos- 
terior tibiae piceous, spines fuscous ; all the tarsi pale. Head occupying 
almost one-sixth of tho length of the body, broader than long by one half, 
somewhat convex, impressed towards the sides with some unequal puuc- 
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tures ; anterior margin of the head between the somewhat exserted eyes 
broadly rounded, deeply incised in the middle : sides of clypous con- 
verging towards the apex, united by a small transverse furrow behind 
the middle : pronotum at least twice as broad as its median length, 
scarcely twice as long as the head, narrower than the basal breadth by 
one-third at apex, convex, the convexity transverse, almost the third part 
of a circle ; disc often flatly impressed in the middle, convexly sloped 
anteriorly and at the sides ; densely and minutely punctured, somewhat 
smooth towards the anterior angles : scutellum almost twice as long as 
the pronotum, longer by a fourth than the basal breadth, somewhat con- 
vex, densely punctured ; anterior angles very acute ; lateral margins, 
straight, apex broadly rounded : hcmelytra as broad as half of the an- 
terior margin of the scutellum, densely punctured, somewhat convex, 
sides convexly sloped, externally rounded : venter somewhat smoothish, 
with ferruginous hairs {Sohiodtc). Long, 3f mill. 

Reported from Travancore. 

Genus Stibaropus, Dallas. 

List Hom. i, p. Ill, 125 (1851) : Walker Oat. Hot. i, p. 1G6 (1867) : Stal, En. 
Hem. V, p. 18 (1876): Sign. A. S. E. F. (6 s.) i, p. 4*3 (1881). Includes Pachyc-. 
mmisj Jakowleff, Hem. Cauc., Trudy Hubs. Ent. Obch. viii, p. 64 (1876). 

Head very little longer than broad, rounded in front, with the apex 
very slightly emarginate ; the margins closely set with spines, the juga 
meeting beyond the tylus ; eyes of moderate size, globose, prominent : 
ocelli very large, distant, placed close to the anterior margin of the pro- 
notura : antenuoa short, not twice the length of the head, five-jointed, gra- 
dually increasing in thickness from the base to the apex ; basal joint 
short, second veiy small, third longest, gradually thickened towards the 
apex, fourth and fifth ovate : rostrum slender, reaching the posterior 
Goxse, inserted close to the apex of the head ; basal and third joints about 
equal, second and fourth also about equal, longer than the others, fourth 
thinnest : body oblong-ovate : thorax a little broader than long, almost 
semicircular in front : scutellum rather longer than broad, with the apex 
broad. Membrane well developed, passing beyond the apex of the abdo- 
men, with longitudinal veins : anterior tibim compressed, cheliform, 
slightly curved, with the basal half of the outer margin spinose, the in- 
ner margin fringed with Jjairs, especially at the apex ; tarsi inserted at 
about one-third of the length of the tibias from the apex, very long and 
slender, three- jointed ; basal joint very long, forming more than half 
the tarsus, second shortest, third about half as long as the first ; inter- 
mediate tibiaj somewhat clavate, strongly curved, thickly set with spines 
on the outside, especially towards the U 2 )ex j tarsi inserted at the apex 
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of the tibice, rather short, three- join ted, apical joint longest, second short- 
est ; posterior legs very stout, rather short ; femora very broad, Bome<« 
what compressed ; tibicB very short, sparingly spinous on the outside, 
much enlarged and abruptly truncated at the extremity, forming a largo 
oval disc, surrounded by closely set spines ; these spines at the extremity 
of the inner margin run in a single oblique line across the inner surface 
of the tibisB, towards the upper margin and in the angle formed by 
this row of spines with the truncated posterior margin, the tarsi are 
inserted, and lie so concealed by the ring of spines surrounding this mar- 
gin as to elude detection except upon a very close examination ; the 
tarsi are short, three- join ted, the apical joint largest, the basal joint very 
little longer than the second (Dallas). 

27. Stii3Atiopus latipes, Westwood. 

Cydmis latipeSj Westwood, TTopo, Cat. Hern, i, p. 18 (1837) : Stal, En. Ilom. v, 
p. 2G (1876). 

Stibaropu8 hrunnetiftj Dallas, List nom. i, p. 125, t. 3, f. 1 (1851) ; Walker, Oat. 
Hot. i, p. 166 (1867) ; Stal, En. Horn, v, p. 17 (1876). 

Stibaropus latipes^ Sigiiorot, A. S. E. P. (6 s.) i, p. 44, t. 1, f. 4 (1881). 

$ . Head, thorax and scutellum pitchy castaneous, more or less trans- 
versely rugose : head castaneous in front with the vertex pitchy : ocelli 
red : thorax with a shallow furrow acroR.s about the middle, in front of 
which is a distinct, transverse, elevated line j the portion of the thorax 
behind the furrow is finely transversely rugose as also the scutellum 
wliich is furnished with a few scattered punctures. Corium and clavus- 
castaneous-brown, finely and densely punctured ; membrane pale brown- 
ish-yellow, semitransparent ; body beneath pale castaneous, impunctate ; 
abdomen clothed with short hairs and with the apex pitchy : logs pale 
castaneous, with* the posterior tibim, darker; anierior tibiaa with the 
apex black ; tarsi reddish : rostrum and antennm reddish testaceous - 
antennas darker (8. hrunneus, Dallas., Long, 10| mill. 

• Heported from N. India. 

28. Stibaropus molqinus, Schiddte. 

Scaptocoria molginua^ Schibdte, Kr5yor*a Nat. Tidsskr (2 s.) ii, p. 458 (1849). 
Stibaropua molginua, Stal, En. Horn, v, p, 17 (1876) : Sign. A. S. E. F. (6 s.) i, p. 
46 (1881). 

Suboval ; rostrum as long as the pectus : second joint of the an- 
tennae longer by half than the third : scutellum transversely rugose, 
broadly rounded at the apex : hemelytra punctured, piceous-castaneous ; 
vertex and anterior part of pronotum, black piceous : clavus and exterior 
margin of corium on the hemelytra, castaneous-rufous.: beneath with 
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feet castaucous : pleura piceous ; first pair of tibise black at the 
apex. Hoad very densely ru^lose : last joint of the antennas oblong- 
oval, as largo as the third : second joint of the rostrum a little thickened, 
distinctly curved ; anterior part of the pronotum minutely reticulose, 
the reticulation unequal, posterior part transversely rugulose, the wrink- 
lets equal, very dense, punctulate : scutellum as long as the pronotum, 
rugulose like the posterior part of the pronotum, exceeding by one-sixth 
the basal breadth ; a little dilated at the extreme tip, broadly rounded, 
almost truncated, margin broadly depressed : hemelytra distinctly punc- 
tured ; exterior area of corium divided into two parts by a straight 
stria ; marginal part narrow, punctulate, the anterior part broad, very 
smooth: membrane fiavescent (ScJiiodte). Long, 9^ — 10 J mill. 

Iteported from Rangpur (Bengal) : a single specimen from Jalpai- 
gori. 

29. Stibaropus tabulatus, Schiodte. 

Scaptocoria tahulatua^ Sohiodte, KrOyor’s Nat. Tidaskr. (2 a.) ii, p. 459 (1849). 

Stibaropus tabulatus, Stal, En. Hem. v, p. 17 (1876) t Sign. A. S. E. F. (6 a.) 
i, p. 45 (1881). 

Briefly obovate : rostrum as long as the pectus : second joint of 
antennsB one-fourth longer than the third : scutellum transversely stria- 
ted, acutely rounded at the apex : hemelytra smooth. Weakly fulvous- 
castaneous ; a double somewhat ring-shaped patch on the anterior part 
of the pronotum and the humeral protuberances, picoous : first pair of 
tibiaa fuscous at the apex ; a transversely linear black spot near the pos- 
terior margin of the fifth ventral segment, somewhat triangularly dilated 
forwards in the middle of the segment : last ventral segment in ^ , 
piceous. Head strongly rugose: last joint of the antennas elongate. 
Sovate, one fourth longer than the third : second joint of rostrum curved 
as regards the form of the anterior setas ; pronotum more distinctly con- 
stricted than in S. molginus and more narrowed towards the apex, an- 
terior part more deeply reticulose, posterior part transversely striated, 
the striae robust, here and there confluent : scutellum scarcely longer than 
the pronotum, exceeding by one sixth the basal breadth, transversely 
striated, the striae rather regular, deep, gradually more distant towards 
the apex ; apex scarcely dilated, acutely rounded, margin narrowly de- 
pressed : hemelytra smooth or very obsoletely punctured, efXterior area 
of corium divided by an inwardly arched stria ; marginal part broad, 
interior part narrow, linear, dilated towards the apex : membrane flaves" 
cent (jScUiodte), Long, 7 mill. 

Reported from Travancore. 
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80. Stibaropus callidus, Sckiodte. 

Scaptocons caZliduSy Sohittdte, Nat, Tidsskr. (1 s.) ii, p. 460 (1849). 

Stiharopua caHidusy St&l, En. Hem, v, p. 17 (1876) : Sign. A. S. E. F. (6 s.) 
i, p. 46 (1881). 

Obovate : rostrum as long as tbe prosternum : second joint of the 
antennae as long as tbe third : scutellum somewhat convex, rugosely 
punctured, rounded at the apex : hemely tra minutely punctured. Ferru- 
ginous-castaneous, anterior part of the pronotum and base of the scutel- 
lum and hemelytra more obscure : apices of femora usually piceous, first 
pair of tibiae fuscous at the apex : last ventral segment in S with a 
blackish spot. Head densely punctured, punctuation rugose : last joint 
of antennae oval, one-fourth longer than the third : second joint of ros- 
trum straight, third roundly dilated above : anterior part of pronotum 
very minutely reticulose, the reticulation uneqnal, disc usually somewhat 
smooth, posterior part deeply and densely punctured, the punctures trans- 
verse, here and there confluent ; scutellum one- fourth longer than the 
pronotum, longer by half than the basal breadth, punctures transverse, 
very dense at the base, here and there confluent, more distant towards 
the apex and gradually decreasing in size ; apex scarcely dilated, obso- 
letely margined, broadly rounded : the hemelytra minutely punctured ; 
exterior area of corium without a dividing line ; with a longitudinal im- 
pression at the base, deeply punctured, remotely and very minutely punc- 
tured towards the apex : membrane whitish (ScModie). Long, 5 — 5| mill 

Reported from Serampur (Bengal). Found flying in the evening 
on the banks of the Hughli river. 

31. Stibaropus plavidus, Signoret. 

Stiharopua Jlavidua , Sign., A. S. B. P. (6 s.) i, p. 47, t. 2, f. 6 (1881 ). 

Yellow, rugose ; head semi-horizontal, semi-perpendicular, the tylus 
shorter than the juga, with two bristles at the tip, the juga with six : 
eyes very prominent ; ocelli almost pedunculate or at least borne on a 
Himall tubercle : rostrum reaching the insertion of the intermediate ieeU 
the first joint very long ; the second joint of the antennas very short, 
the third thrice as long as the second, the first almost as long as the third: 
pronotum rugose, twice as broad behind as in front, the anterior border 
marginate ; a transverse groove beyond the middle ; lateral margins 
pubescent : scutellum longer than broad, rugose, almost carinate in the 
middle, broadly rounded at the tip ; hemelytra long, finely punctured ; 
membrane broad, white, with five veins : feet robust, pubescent, spinose, 
the anterior small ; tibies curved, concave beneath, having the tarsi 
inserted before the tip ; the posterior very stout, the tibiaa ending in a 
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robust, spinose stump : ' abdomen pubescent ; ostiolar canal much grooved, 
reaching three-fourths of the metastemum and ending in a rounded lobe 
with the odoriferous aperture invisible. Allied to 8. callidus, 'Schiodte, 
differs in having the second joint of the antennae shorter than the third » 
and the rostrum being longer (Sign,). Long, 6 ; broad, 2i mill. 

Reported from N. India. 

32. Stibaropus (?) minor, Walker. 

Stibaropus minor ^ Cat. Het. i, p. 166 (1867). 

Piceous, elliptical, convex, shining ; head slightly rugulose, about 
one-third of the breadth of the thorax : rostrum, antennas and legs fer- 
ruginous : thorax minutely punctured in front of the antomedial trans- 
verse furrow ; hind part transversely rugulose : scutellum minutely rugu- 
lose, with a transverse impression very near the tip : legs incrassated ; 
tibiaa clavate, setose ; tarsi slender : hemelytra minutely punctured ; 
membrane pale cinereous (Walker). Long, 5^ mill. 

Reported from Burma. 

33. Stibaropus (?) testaceus, Walker. 

Stibaropus testaceus^ Walker, Cat. Het. i, p. 166 (1867). 

Testaceous, oval, thick, convex, shining : head somewhat conical, 
slightly rugulose, about one-third of the breadth of the thorax which is 
thickly and minutely punctured, with a transverse median furrow : 
scutellum transversely and minutely rugulose : legs short ; tibiae setose ; 
anterior femora and tibiae thick ; hind femora and tibiae much incras- 
sated : hemelytra very minutely punctured ; membrane pale cinereous 
(WalJcer), Long, mill. 

Reported from India, 

Genus Lactistes, Schiddte. 

Kroyer’s Nat. Tidsskr. {2s.) ii, p. 466 (1840); St&l, En. Hem. v, p. 17 (1876), 
Sign. A. S. B. F. (6 s.) ix, p. clxxii (1879) ; I. c. (6 s.) i, p. 48 (1881). ^ 

In this genus, as in the preceding, the anterior tarsi appear to be 
inserted before the end of the tibies, due to a prolongation of the end of 
the tibia (which is itself more or less emarginate) arising from the 
union of the apical spines. Head normally ciliated : juga inclosing the 
tylus : vertex more or less rugulose ; eyes spinose at the base : prono- 
tum much narrower in front, with a median transverse impression : 
corium almost twice as long as the membrane, the latter extending 
slightly beyond the abdomen : ostiolar canal more or less rugose, with 
the ostiole in an emargination beneath and usually accompanied by a 
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small hook-shaped tongne (Sign.). In Stiharopns, the posterior tibim 
are thickened ; in Lactistes, they are slender ; in Scoparipes, they have 
a longitu^nal row of brush-shaped hairs, and in Adrisa, they are cylin- 
drical. Schiodte separates Oephalocteus and Lactistes thus : — 

OepJialocteus. Lactistes. 

Tarsi equal, very minute. Pos- Tarsi unequal, first pair longer, 
terior tibisD clavate, setose, exter- last tibite narrow, compressed, 
nally very spiny. First tibiaa pec- spiny. First tibiae pectinate, 
tinate, truncate. hamate. 

34. Lactistes uastelltts, Schiodte. 

Lactistes rastellus, Schiodte, Krdyer’s Nat. Tidsskr. (2 8.) ix, p. 457 (1849) : 
StS.1, Ovors. K. V.-A. Forh. p. 014 (1870) ; En. Hem. v, p. 17 (1876) : Sign. A. S. 
E. F. (6 B.) i, p. 49, t. 2, f. 8 (1881). 

Blackish-brown, shining, oval : first pair of tibiae rounded internally 
before the apex : third joint of antennro onc-fourth shorter than the 
second which is cylindrical. Onc-half longer than its greatest breadth 
before the base of the pronotum ; somewhat convex, shining, castaneous, 
the antennae and feet of a weaker colour. Head shorter by one- third 
than its greatest breadth through the eyes, rugosely punctured, flattish, 
margin somewhat elevated, minutely incised in the middle, frontal striee 
converging from the median length : rostrum reaching the intermediate 
COX 80 , second joint straight above : antennm exceeding the head by one- 
fifth, first and second joints of the same length, cylindrical, the second twice 
as slender, third obconical,last two equal, ovate, one- fourth longer than the 
third : pronotum one- sixth longer than the anterior breadth, shorter by 
half than the basal breadth, convex, somewhat flatly sloped towards the 
apex, distinctly constricted behind the middle, densely punctured, pos- 
terior margin and* anterior protuberances very smooth ; sides sinuated 
behind the middle ; anterior angles obtuse, posterior angle somewhat 
straight, callous, prominulous beyond the margin of the hemelytra : 
«»#cutellum as long as the pronotum, scarcely exceeding the basal breadth, 
rather densely punctured, apex somewhat doflexed, somewhat obtuse : 
hemelytra densely punctured, membrane hyaline (Schiodte). Lono*, 
5i mill. 

Reported from Serampur (Bengal), Philippines. 

36. Lactistes vioinus, Signoret. 

Lactistes vicinust Sign., A. S. E. F. (6 s.) i, p. 50 t. 2, f. 9 (1881). 

9 . Close to L. rastellus, Schiodte, but differs from it in the much 
shorter, broad, and rounded tip of the tibia?, in the internal edge of the 
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tibiss being withont tubercles, whilst the external edge has 5-6 robust 
spines or teeth. Head rounded, emarginate in front, juga united with the 
tylus, borders with a rim ; less rugose : pronotum punctured, margins 
ciliated : hemelytra with three piliferous points r abdomen punctured : 
the ostiolar canal more sinuous in front and behind, ending in a lobe 
more angularly rounded, with a small tooth at the emargination : smooth 
part of the mesostomum punctured : third joint of antennae oval, as 
long as the second but stout ; 4-5 joints are equal and longest {8ign.)< 
Long, ; broad, mill. 

Reported from N. India. 

36. Lactistes truncato-serratus, Signoret. 

Lactiates trunatto-aert'atua, Sign., A. 8. E. P. (6 a.) i, p. 51, t. 2, f. 10 (1881). 

5 . In colour and form like L. vicinus. Sign., but differs especially 
in the dilated prolongation of the posterior tibiae which is short and 
presents at the last spine of the external side two emarginations that 
form three rounded teeth : the tarsi are very long. Head rounded, 
emarginate in front, the tylus shorter than the juga but free, the juga 
not touching at the tip : pronotum more punctured, with two irregular 
smooth spaces on the anterior disc : scutcllum less densely punctured : 
hemelytra without piliferous points : abdomen punctured on the sides, 
on the mesosternum in the glossy lateral part, and on part of the metaster- 
num and near the insertion of the posterior femora : the epistemum 
much punctured : the ostiolar canal very irregular, ending in a small 
lobe, rounded, with a valveless emargination, not a tooth {Sign.), Long, 

; broad, mill. 

Repoi’ted from N. India. 

Genus Scoparipes, Signoret. 

B. S. B. P. (5 B.) ix, p. olxxii (1879) ; 1. o. p. 235 (1879) ; I. o. (6 s.) i, p. 
202 (1881). 

Distinguished by the form of the posterior tibite in the i which 
are long, flattened, more narrow at the base and at the tip and have on 
the internal surface a line or edge furnished with short, stiff hairs very 
close, and the same line but with a few hairs only in the 9 ; on the 
extemal surface, there are spines as in the other genera of this section. 
Head more or less rounded and furnished on the margin with hairs and 
rather stout spiuules ; antennsa 5-jointed of which the third is shorter 
than the second : ostiolar canal broad, grooved transversely and ending 
in a broad lobe with the lower opening surrounded by a kind of hood 
{Sign.), 
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87. ScoPABiPES LONGiBOSTRis, Signoret. 

Scoparipea ? longiroatris. Sign., A. S. £). F. (6 b.) i, p. 205, t. 7, f. 24 (1881). 

Brown-black ; somewhat parallel, elongate : rostrum and tarsi, 
yellowish : two first joints of the antennaa, black, the rest brownish . 
Head rounded in front, striated, finely punctured, spinulose, and ciliated 
on the margin : second joint of the antonneo longer than the third : ros- 
trum very long, reaching the second ventral segment, the joints almost 
equal, the second joint much arched : pronotum almost square, anterior 
angles rounded, anterior border much emarginate, and strongly im- 
pressed, finely punctured, also the lateral margins and on the median 
transverse line ; much ciliated on the borders : scntellum rounded, im- 
pressed at the tip and very concave ; disc punctured : hemelytra shorter 
and narrower than the abdomen, finely punctured, with 7-8 piliferous 
points on the external side ; membraua brown : feet black : anterior 
tibise, broad, with the usual spines : abdomen glossy in the middle, 
punctured and striated on the sides (Sign.). Long, 12 ; broad, 6 mill. 

Reported from India ? 

Genua Aduisa, Am. & Serv. 

Hist. Nat. Ins. Hera. p. 89 (1843): Stal, En. Horn, v, p. 20(1878) : Signorot. 
A. S. E. F. (6 s.) i, p. 205 (1881). Includes Acaftdectua, Dallas, List llom. i, p. 110, 
122 (1851) ; Walker, Cat. Het. i, p. 64 (1867) and Qeobia, Montr. Ann, Soc. Linn. Lyon. 
(2 B.) V, p. 245 (1858). 

Distinguished by its 4- jointed antenneo, duo to the union of the 
second and third joints ; first joint short, not extending beyond the ante- 
rior margin of the head, second scarcely or as long as the third and fourth 
together, second joint gradually thickened from base to tip and a little 
pubescent, third and fourth almost of equal length and very pubescent ; 
second joint of rostrum thickest and longest, the fourth is shortest ^ 
almost as long as the first ; body oval, a little convex ; corium twice as 
large as the membrane ; scutellum angular at the tip : the meso-and 
meta-stemal plaques mates very large, the upper reaching the lateral 
margin above the mesostemal furrow : the ostiolar canal which reaches 
the middle of the motasternal space is more or less waved and ends in a 
tubercle or rounded or angulated lobe ; it is emarginate beneath with a 
lage valvule varying with the species : feet and abdomen normal (Sign ). 

38. Adbisa maona, Uliler. 

Acatcdectua magnust Uhlor, Proo. Ac. Nat. Sci. Phil. p. 222 (1860) ; StU, Ext. 
Hem. V, p. 27 (1876). 

Adriaa magna, Signorot, A. S. E. F. (6 b.) i, p. 206, t. 7, f. 25 (1881). 

$ . Black, shining, much punctured, the punctuation more or less 
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confluent, head rounded, emarginate, with the anterior margin narrowly 
recurved, juga meeting by a point of their surface in front of the tylus, 
coarsely and deeply rugosely punctured : eyes testaceous, ocelli reddish • 
antennfB piceous, pubescent, terminal joints paler ; rostrum pitchy black, 
second joint tliickened ; thorax subquadrate, anterior angles a little 
oblique and rounded, behind the head, a slightly elevated, irregularly 
crescent- formed surface, smooth and impunctate, remaining surface very 
deeply, coarsely atid confliienily punctured, a series of very fine punc- 
tures along the lateral margins, basal margin subtruncate, smooth, with 
a very few coarse punctures : scutellum shining, rugosely punctured^ 
impiinctato at the apex : corium subopaque, very finely and closely 
punctured ; mcmbi*ano fuliginous, somewhat opaque, freckled with spots 
of yellow, beneath scabrescently punctured, venter densely so, its disc 
shining, impunctate, margins trenchant ; legs deep black, shining, 
anterior and middle femora ciliated beneath, with a row of long slender 
spines, those upon the posterior pairs very short, tibiae densely spinose 
(JJJder), Long, 19; breadth of abdomen, 10^ mill. 

Reported from Hong- Kong. 

39. Abkisa (?) CLAUA, Walker. 

Acatalectm claniSj Walker, Cat. Het. hi, p. 535 (1868). 

Black, elliptical, rather flat : sides of the head and of the thorax 
with a few bristles : head hardly punctured ; sides and fore border very 
slightly reflexed : eyes, rostrum, antennae and legs, piceous : rostrum 
extending to the middle coxaa : 1-4 joints of the antennae successively 
increasing in length : thorax sparingly and minutely punctured, smooth, 
except on each side in front of a transverse middle furrow ; a ferru- 
ginous patch on each hind angle : scutellum rather thinly punctured, 
smooth at the base, with a narrow ferruginous bordev on each side : 
logs stout ; femoiu slightly dentate beneath ; tibiaa spinose : hemelytra 
piceous, more thickly punctured than the thorax, with two veins near 
the costa and with four near the hind border ; membrane colourlesfik.. 
(Walker), Long, 10 J mill. 

Reported from India. 

Genus ^Ethijs, Dallas. 

Pt., List Horn. i. p. 110 (1851) : Walker, Cat. Het, i, p. 148 (1867) : Stil, Hem. 
Afrio. i, p. 19, 20 (1864) ; En. Hem. v, p. 18 (1876) : ^n. A. S. E. P. (6 a.) i, p. 
423 (1881). luclndes Gijdnus, Fiobor, Enr. Hem. p. 83, 363 (1861). 

Body oval or ovate, slightly convex ; margins at least of the head, 
pilose or setose : head rounded at the apex, juga and tylus equally long ; 
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bucculfid continued through, slightly elevated : first joint of the rostrum 
not extending posteriorly beyond the bucculre : antennsD 5-jointed, very 
often somewhat short and furnishctl with subfusiform apical joints; 
scutellum triangular, longer than broad, frena extended almost to the 
apex : corium longer than the scutellum, with the apical margin 
straight : prosfccriium longitudinally impressed ; feet moderate, femora 
sparingly setose, tibios very spinose, first pair much compressed, upper 
margin spinosely pectinate (8ldl). 

Signoret (1. c.) restricts JEthns^ to those species of Dallas which 
have the head spinulose and ciliated and in which the ostiolar canal does 
not end in a cornet or ear-shaped opening of which the borders are more 
or less flattened. 


40. -^THUS iNDicus, Westwood. 

Cydnus indicws, VVoatwood, Hripo, Cat. Ilftm. i, p. 19 (1837) ; Stal, En. Hem. 
V. p. 26 (1876) ; Sign. An. Miih. Gen. xvi, p. 632 (1880) ; Lothiorry, 1, c. xviii, p. 649 
(1883). 

^thuft perosuSf Stal, Ofvera. K, V.-A. Forh. p. 21 1 (1853) ; TIom. Afric. i, p. 28 
(1864) ; Ofvers. K. V.-A. p. 614 (1870) ; Bn. Horn, v, p. 18 (1876). 

jSUtkuH impressicoUiSf Signoret, A. S. B. F. (3 b.) viii, p. 923 (1861). 

JEthua indie unj Dallas, List Horn, i, p. 114 (1851) ; Walkor. Cat. lloi. i, p. 155 
(1867) ; Signorot, A. S. E. F. (6 s.) ii, p. 28, 1. 1, f. 69 (1882). 

Small, black, shining, ovate, punctured : antennro moderate ; sides 
of body setose : feet moderate, black : anterior tibiae, broad, spinose, four 
posterior setiferous {Westwood) , Body long 6 mill. 

d , 8 . Oval or ovate, black-piceous : head somewhat obtusely round- 
ed, rarely somewhat semicircular, distinctly punctured, the base and the 
tylus smooth, margin slightly reflexed, remotely pilose : antennaE) 
fuscous-piceous, apical joints of a weaker colour, somewhat short, three 
last joints somewhat incrassate, second a little s holder than the third : 
thorax convex, in oT, impressed before the middle, rather densely and 
distinctly punctured, the base and transverse space before the middle, 
smooth, lateral margins remotely pilose : scutellum moderately densely 
punctured : hemelytra distinctly punctured ; membrane sordid hyaline 
or very slightly infuscate : sides of venter sparingly punctured : tarsi 
yellow piceeus porosus, Stal). Long, 5^ — 6 ; broad, 3 — 3^ mill. 

Reported from S. Africa, Madagascar, Flores, Celebes, Borneo, Java, 
China, Burma, India, Bombay. 

41. .^THUS BOBREI, Signoret. 

MilMiA horrei, Signoret, A. S. E. F. (6 a.) ii, p. 32, t. 2, f. 73 (1882). 

t , Brown, oval, shining, sparingly and strongly punctured : ros* 
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tram, antennro coxee apd feet, yellow ; tarsi of a lighter colour ; spines 
on feet, black. Head rounded, emarginate in the middle, the tylus 
shorter than the jnga, the latter inclosing it, the borders also defined 
and posteriorly with 13-14 piliferous points on each side : vertex almost 
smooth, obsoletely striated : three ocelli near the eyes : rostrum reaching 
the intermediate coxae, antennae short, the second joint shorter than the 
third : pronotum very convex, with a strong line of dots behind the 
emargination and a slight impression; others at the anterior angles 
and on the transverse impression; the lateral margins sinuate and 
with 13-14 ciliated points : scutellum with the tip angularly rounded, 
rugosely and sparingly punctured on the disc, the base smooth : hemely- 
tra strongly punctured ; the marginal side visible to the tip but indis- 
tinct from the middle of the corium, and appearing crenulated, due to 
the presence of nine piliferous points or dots : the internal radial vein 
ending in the middle of the corium : membrane very long, of a light 
yellow hyaline and extending from near its half beyond the abdomen ; 
feet yellow, with black spines ; anterior tibioo very broad, with seven 
stout spines, the sixth and seventh almost united as in LacHstes ; abdo- 
men smooth, impressed on the sides, in the space occupied by the ciliated 
points and the stigmata : plaques mates striated and punctured, the up- 
per ending in a point on the suture, the lower separated from the smooth 
lateral space by an almost 6ti*aight line ; the ostiolar canal not reaching 
the middle of the metasternum and ending in a reniform lobe, with a 
valvular tooth in the indentation. Differs from Ae. indicus^ Westw, by 
its much broader head, almost smooth, and the tylus shorter than the 
juga which inclose it. In Ae. indicus^ the head is longer than broad be- 
tween the eyes and the tylus is very narrow in front and as long as the 
juga which almost inclose it {Sign.). Long, 7 ; broad, 4 mill. 

Reported from Silhet. 

42. -^Bthus perpunctatus, Signoret. 

JEthvs ? perpunctatuSf Sign., An. Mas. Gen. xvi, p. 634 (1881) ; A. S. E. F. 
(6 s.) ii, p. 34, t. 2, f. 75 (1882). 

Black : broadly oval, convex, much punctured over its entire sur- 
face, much ciliated on the head and pronotum : two glossy spaces on the 
anterior disc of the pronotum, at the basal angles of the scutellum and 
a median line on the latter almost carinate. Head rounded in front ; 
the tylus very narrow at the tip which reaches the juga, margins slight- 
ly reflexed ; pronotum ciliated on the sides and on the surface near the 
margin at the anterior angles ; hemelytra much ciliated on the mar- 
ginal side, with 12-13 piliferous points : membrane short, brown : feet 
black ; tarsi pale ; anterior tibi» with eight spines on the external side 
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and four on the internal side : second joint of the "antennas much longer 
than the third : rostrum reaching the intermediate feet : ostiolar canal 
ending in the middle of the epistemum, much rounded at the tip which 
is curved back beneath, with a valvular emargination : the epistemums 
with throe small dull plates (plaques mates)^ that of the mosostemum 
occupying the entire internal angle along the coxa and continued on the 
suture up to the border ; the lower, or that of the metasternum, occupying 
only the space above the extreme lobe of the ostiolar canal {Sign,) Easily 
distinguished by its abundant punctuation and the form of the ostiolar 
canal. Long, 6 ; broad, 3^ mill. 

Reported from Khandalla (Bombay ?). 

43. jEthus maurus, Dallas. 

JEthnu maurufif Dallas, List Horn, i, p. 118 (1851) ; Walker, Cat. Ilet. i, p. 158 
(1867) ; Stal, En. ITem. v, p. 20 (1876) ; Distant, Scion, lies. 2nd Yarkand Miss. p. 3 
(1879). 

# , $ . Black somewhat shining, very thickly and finely punctured : 
head as long as broad, with the anterior margin semicircular, very 
faintly notched at the tip, juga not passing the tylus : ocelli not very 
large, red : thorax with a faint punctured transverse furrow about the 
middle, the anterior and lateral margins, and the portion of the disc be- 
hind the transverse furrow, very thickly and finely punctured : scutel- 
lum rather elongated, very thickly and finely punctured. Coriaceous 
portion of the hemelytra pitchy castaneous, finely and rather thickly 
punctured, the punctures closer on the line of the veins, near which it 
is darker than on the rest of the surface ; membrane brownish, trans- 
parent : abdomen very thickly and finely punctured on the sides, the 
middle of the disc, smooth, shining, impunctate ; the posterior margins 
of the segments very minutely denticulated : legs pitchy black, with the 
tarsi ferruginous*: rostrum ferruginous: antennoe ferruginous brown 
(Dallas), Long, mill. 

Reported from India ? 

Genus Cydnds, Fabricius. 

Pfc. Syst. Rhyng. p. 184. (1803) : Cydnun, Dallas, List Horn, i, p. 110, 120 (1851) : 
Walker, Cat. Het. i, p. 164(1867) : Stil, Hera. Afric. i, p. 18, 19 (1864) ; En. Hem. 
V, p. 20 (1876) : Sign. pt. A. S. E. P. (6 s.) ii, p. 145 (1882). Inclndes Brachypelta, 
Am. & Serv., Hist. Nat. Ins. Hera. p. 89 (1843). 

Body oval : head produced, semicircularly rounded at the apex and 
slightly emarginate in the middle, juga longer than the tylus, contiguous 
at the apex, margins reflexed, remotely ciliated ; bucculsB rather elevated, 
higher posteriorly than anteriorly : first joint of rostrum not extending 
7 
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beyond ibo Imcculo) posteriorly : antennoe 5- jointed, first joint not reach- 
ing the apex of the head : the lateral margins of the thorax ciliated : 
scutellum broader than long, narrow at the apex : frona extended almost 
to the apex of the scntollum : costal margin of the homelytra remotely 
ciliated, apical margin waved : pi*ostemiim longitudinally excavated ; 
feet robust, tibiro spinose, first pair compressed, upper margin spinosely 
pectinated (8tdl). Signorot’s diagnosis slightly differs as ho makes the 
tylus and juga usually equal in length and bases his differentiation from 
Stilus on the ostiolar canal having at the tip a free lobe, more or less 
elevated, hom-shaped and more or less flattened on the sides. 

44. Cydnus varians, Pabricius. 

Ctjdnus vartansj Fabr., Syafc. Rhyn*'. p. 187 (1803) : Sfal, En. Ilom. v. p. 26 
(1876) j Sign., A. S. E. F. (6 s.) ii, p. 163, t. 6, f. 92 (1882). 

AJthns vcirianSf Stal, Hem. Fabr. i, p. 6 (1868). 

Cydnus cyrtoinenoidea^ Dolirn, Stettin Eut. Zeit. p. 40 (1860). 

d*, ¥. Black-pi eeous or piceous, basal margin of thorax and feet, 
paler : membrane sordid whitish : tarsi piceous- whitish : head anteriorly 
very finely and remotely punctulate : thorax and hemclytra distinctly 
punctured. In stature like indicus, Westw,, but differs in its 

much smaller size, head more’ obtuse, anteriorly very obsoletely and 
remotely punctulate, tylus very slightly narrowed forwards, antennae 
much shorter, ocelli situate nearer to the eyes, thorax more narrowed 
anteriorly, punctuation on thorax, scutellum and homelytra finer, first 
pair of tibiro with fewer spines but apparently longer and the venter 
remotely sprinkled with fine, obsolete, small punctures (Stdl), Long, 
4 ; broad 2-^ mill. 

Beport.ed from Bengal, Bombay, Ceylon. 

45. CvoNHS ATERRiMUS, Forster. 

Cimex aterrimuSf Forstor, Nov. Spec. Ins. p. 71 (1771). 

Cimex niger, De Gccr, Mem. iii, p. 269 (1773). 

Cimex tristis, Fabr., Syst. Ent. p. 716 (1775) ; Ent. Syst. iv, p. 124 (1794). 

Cydnus tristisy Fabr., Syst. Rhyng. p. 185 (1803) : Hahn, Wanz. Ins. i, p. 161, 
t. 26, f. 83 (1831). 

Brachypelta triatisy Am. & Serv., Hist. Nat. Ins. Hem. p. 90 (1843). 

Cydmis carhonariusy Fouroroy, Ent. Paris (1785) : sec. Sign. 

Cydnu8 spinipesy Scbranck, Ennm. Ins. Anstr. p. 275 (1781). 

Brachypelta elevatay Uhler, Proo. Ac. Sci, Phil. p. 222 (1860) ; Cydnus id, St&l, 
En. Hem. v, p. 20 (1876) 

Var. (hj, Cydnus sanguinicolUsy Fabr., Syst. Rhyng. p. 185 (1803). 

Var. (c), Cydnus brunnipennisy Fabr., 1. o. p. 186 (1803). 

Brachypeltm aterrimusy Signoret, A. S. E. F. (6 s.) iii, p. 358, t. 9, f. 186 (1883.) 
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Cydnm aterrimust Dallas, List Ilem. i, p. 12 (1851) e»ol. syn. pt. ; Walker, Cat 
Hot. i, p. 161 (1867) : StM, Hem. Afrio. i, p. 19 (1861) ; Hem. Pabr. i, p. 6 (1808) ; 
En. Hem. v, p. 20 (1876). 

Black, somewhat shining, densely and distinctly punotulate : mem- 
brane whitish hyaline, margined black at the base : thorax in dT an- 
teriorly intruded and slightly transversely elevated in the middle (Stdl.) 

, long, 9- 13 ; broad 5-6 mill. 

Var. 6. has the aiitennae, and basal limbus of thorax yellow-cas- 
taneous. S , long 12 ; broad, mill. 

Var. c. has the antennso, corium and clavus, yellow castaneous, tho 
corium and clavus infuscatc at the base, c^, long, 9 ; broad 5 mill. 

Oval, elongate, deep black, finely punctured : base of vertex, an- 
terior disc of tho pronotnm, two basal angles of the scutellum, smooth, 
the last a little elevated : beneath smooth, shining in tho middle, tho 
sides more or loss granulated or punctured : f(5et smooth, shining, some- 
times of a lighter colour, femora with several rows of spinose hairs, an- 
terior and middle pair with two spines at tho tip : anterior tibice strong- 
ly amplified, the end having eleven strong spines on the external side 
and four on the internal side and at the tij), scjveral others on the an- 
terior and posterior disc : trochanters, rostrum and antennoo, picoous. 
Head longer than broad, margins much raised in front, without hairs on 
tho border and shining only those proceeding from tho piliferous points on 
tho vertex and those anterior below the head which spring from each side of 
the base of the rostrum : the tylus strongly inclosed by tlio juga : eyes 
small, without a spine at the base : ocelli very small nearer to the eyes, 
than to the median line : rostrum short, stout, scarcely extending be- 
yond tho anterior cox 80 , first joint entirely hidden by the rostral ridges 
which are rather raised ; the second joint stouter, equal to the third, tho 
last one- third less than the preceding : first joint of the anteiiiifle short- 
est, tho third less than the rest, second, fourth and fifth almost equal : 
anterior border of pronotum strongly emarginate and showing behind 
the indentation an impression, very strong in the S and less so in tho 
' *5 : scutellum triangular, the side hardly shorter than tho base, tip 
angular: hemelytra with 1 — 3 hairs, exienr.il margin very narrow: mem- 
brane almost as long as the corium and extending by one-fourth beyond 
the abdomen, dull plates (plaques mates) with the angles rounded and 
weakly grooved ; the glossy parts and grooves closely punctured : ostiolc 
ending in a broad, tumid, smooth, shining plate with the posterior con- 
vexity circular {Sitjn.}. Long, 10 — 13 mill. 

Reported from Eiiiope, Africa, India: specimens from Har(l war 

(N.-W. P.). 

Add porhai>s 



52 B. T. Atkinson — Notes on Indian Bhyncliota. [No. If 

Cydnu8 nigritus, Fa'br., Ent. Syst. iv, p. 123 (1794) ; Sign. A. S. E. F. (6 8.)r 
ii, p. 147, t. 6, f. S5 (1882). Reported from China, Cochin-China, Europe. 

Cydnus laticeps, Sign., 1. o. p. 162, t. 7, f. 98 (1882). Reported from Hong* 
Kong. 

Genus Gampsotes, Signoret. 

A. S. E. F. (6 B.) ii, p. 243 (1882). 

Stenocoris and Gampsotes differ from the other genera of Cydnina 
in the length of the rostrum which reaches the tip of the second seg- 
ment of the abdomen. In Stenocoris^ the third joint of the antennae 
is much smaller than the second, and the 4-5 joints equal or almost so, 
whilst the base of the second joint moves in a median groove on the 
mesosterniim. In Gamjpsates^ the second joint of the anteniue is longer 
than the third, the third is shorter than the fourth which itself is almost 
as long as the second : the base of the second joint is free, crosier- shaped 
and slender, further the first joint is only partly hidden by the rostral 
ridges which leave the apical half of the joint free (^Sign.). 

46. Gampsotes paralleltjs, Signoret. 

Oampsoies paralleluSf B. S. B. F. (6 s.), i, p. xxix (1881) : ii, p. 243, t. 8, f. 103 
(1882). 

Two and half times longer than broad, parallel, piceous : antennro 
especially the joints, and the tarsi ferruginous; rostrum of a lighter 
colour. Head longer than broad between the eyes, finely punctured, a 
little ciliated : second joint of the antennoe hardly less long than the 
third, fourth and fifth longest, the latter longer than the fourth : ros- 
trum very long, reaching the third abdominal segment, second joint 
arched and somewhat crosier-form at the base, third joinl5 shortest, 
equal to the first, the fourth slender and long, equal to the second ; 
pronotum strongly cmarginate in front and punctured, except on the 
anterior disc and at the posterior margin, weakly ciliated on the 
sides : scutellum very long, rounded at the tip, much punctured, except 
at the basal angles ; hemely tra very long > membrane yellow hyaliriS, 
extending slightly beyond the abdomen, with four obsolete veins ; corium 
convex at the tip, much punctured, cubital portion with two almost 
complete rows of points and a third smaller towards the scutellum : feet 
comparatively short, normally ciliated and spinulose; anterior tibiee 
much dilated : ostiolar canal ending in an irregular tuberculous lobe : 
dull plates (plaques mates) occupying almost the entire meso- and meta- 
thoracic space and weakly striated : abdomen very rough on the sides 
and smooth in the middle {Sign.), Long, ; bi-oad, 2 mill. 

Reported from India. 
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Genus Macroscytus, Ficben. 

Eur. Hem. p. 83, 362, (1861) : StAl, Horn. Afric. i, p. 19, 28 (1861) ; En. Horn. 
V, p. 18 (1876) ; Sign. A. S. E. P. (6 a.) ii, p. 466 (1882). 

Body oval, depressed, ciliated with rare or very rare hairs : head 
flat, semicircularly or somewhat obtusely rounded ; juga and tylus of 
equal length ; bucculse continued through : anteniice 5- jointed, moderate, 
filiform, second and third joints somewhat equal, somewhat longer than 
the basal : scutellum triangular, longer than broad, the frena continued 
almost to the apex : corium longer than the scutellum, exterior a])iea] 
angle acute : prosternum longitudinally impressed : feet modomte, tibieo 
slender, first pair somewhat compressed, upper margin pectinated with 
remote spines, last femora beneath armed near the apex with a spine 
or tooth. Closely allied to JElhus, Dallas, differs in having the body 
very remotely ciliated, margin of the head always without small spines 
and especially in its habit (Stdl), Signoret makes the distinguishing 
characters the large scutellum and especially the presence of a spine at 
the tip of the posterior femora. 


47. Macroscytus foveolus, Dallas. 

ASthus foveolus, Dallas, List Horn, i, p. 113 (1851) ; Walker, Cat. Hot. i, i>. 157 
(1847) ; Stal, En. Hem. v, p. 25 (1876). 

Macroscytus foveolus, Signoret, A. S. E. F. (6 s.) ii, p. 472, t. 12, f. 131 (1882). 

S . Head rather small, with the anterior margin rounded, entire, tho 
juga not meeting beyond the tylus ; pitchy brown, with the margins paler 
and fringed with fine bristles : ocelli vei*y large, red : thorax pitchy 
brown, with the posterior margin castaneous, anterior margin with a 
faint, finely punctured, transverse fovea; lateral margins finely and 
thickly punctured, and fringed with long, stout, bristle.s : posterior 
portion of the disc finely and sj>aringly punctured : seutollum pitchy 
•irown at the base, becoming castaiieous-brown towards tho apex, rather 
strongly but sparingly punctured ; tho tip with a distinct fovea. Cori- 
aceous portion of the hemelytra bright castancous-brown, thickly and 
finely punctured ; membrane brownish, semi-tran.sparent ; abdomen 
beneath pitchy, very smooth, shining, witli the disc irnpunctate, tho sides 
thickly and finely punctured : pectus pitchy, thickly and finely punc- 
tured ; anterior legs pitchy red ; four posterior pitchy, with the coxae 
reddish ; all tho tarsi ferruginous : rostrum pitchy red, with the apex 
pitchy : antennae ferruginous, dusky towards the base (Dallas), Long, 
11^ mill. 

Reported from N. India, 
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48. Macroscytus brunneus, Fabricius. 

Cydnun hrmineutty Pabr., Syat. RUyng. p. 185 (1803). Tanger. 

JEfhus hru/nneuny Walker, Oat. Hot. i, p. 149 (1867) oxcl. ayn. Syria. 

Cydnus proximunt llamb., Fauna Andal. p. 112 (1839). Spain. 

JfUhus hadiuB, Walker, Oat. Het. p. 169 (1867). India, Oeylon, N. Ohina. 

Var. (b.) JtlttmH opacuSj Stal, Ofvora. K. V.-A., F6rh., p, 214 (1853) ; Macro8<- 
cytus id, Hern. Afric. i, p. 26 (1864) ; En. Hem. v, p. 19 (1876). Oaffraria. 

Var. (c.) Cimeso spinipes, Pabr., Spec. Ins. ii, p. 360 (1781) ; Mant. Ins. iij p. 
172 (1787) ; Ent. Syat. iv, p. 121 (1794). Oen. Africa. 

CijdnuH spinipen, Fabr., Syat. Rhyng. p. 186 (1803) : Stil, En. Hem. v, p. 25 
(1876). 

Macroncytus hrurmeus, Fiober, Ear. Horn. p. 362 (1861) oxol. ayn. pt. ; Mala, and 
Key, Pun. Fran, ii, p. 32 (1866), Stal, Hem. Fabr. i, p. 6 (1868) : Sign. A. S. E. F. 
(6s.) ii, p. 477, t. 14, f. 136 (1882). 

Statu ro and size of G. aterrimufi, Forster, but entirely brunneous 
and more flat, thorax not rotuse nor impressed with a median stria : 
aiitcnnaQ 5- jointed : feet spiiose : last pair of femora inwardly dentate 
(Af. hrunneus, Fabr.). 

Oval : of a more or less deep brown ; the varieties hritnneus and 
opaciis, black and Bplnipefi more or loss finely punctured : corium some- 
times glossy : rostrum, base of antenna) and the tarsi, yellow. Head 
rounded circularly in front ; tylus as long as the juga which have 6-G 
hairs along the margin : vertex scarcely carinate : ocelli approximate 
to the eyes : rostrum reaching the tips of the intermediate coxno : two 
first joints of the antonnoo, yellow ; the third shorter than the second, 
the fourth and fifth the longest : pronotum convex in front, transversely 
flattened without an impression; borders slightly margined and with 
several hairs : scutellum long, reaching three-fourths of tho abdomen, 
angular at the tip which is sloped, convex at the base and on tho sides, 
very finely punctured on the disc: hemclytra almost flat, finely punc- 
tured, the radial veins scarcely prominent, tho marginal side with 3-6 
piliferous points ; membrane short, white, hyaline, veins clouded brown : 
feet obscure, more or loss deeply coloured, tho tarsi yelloV, all the 
femora spinosc beneath, tho posterior femora with two stouter spinef~ 
at tho tip Avhich causes the posterior tibiro to become somewhat distorted 
at tho base, this portion is reddish and glabrous : abdomen black and 
smooth with some hairs on the margin : ostiolar canal grooved ; the tip 
with two lobes having a broad irregular valvule in the posterior indenta- 
tion ; tho dull plates (plarpips mates) finely striated, the upper rounded 
at the anterior angle and between it and the mesostemal groove a 
smooth space which extends to the level of the tip of the ostiolar canal. 
In var. opacAis, there is a weak punctuation in the smooth space of the 
motasternum (Sign). Long, 8; broad, 4| mill. 

Reported from Europe, Africa, Asia : Ohina, Oeylon, India. 
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49. Macroscytus expansus, Signorofc. 

A. S. E. P. (G B.), ii, p. 4.79, t. 14, f. 13S (1882). 

Body obloii;^, ovjil, of a blackish-brown : rostrum, base and tip of 
the antonnoB and the foot of a lighter colour : tarsi, yellow : homolytra 
light brown ; (iLcly punctured on the po.st(3rioi* disc of the pronotum, 
the scutclliim and the hemelytra. Tylus on a lev'cl wiMi the jnga which 
have six hairs ; vertex weakly furrowed : third joint of the antonnoj 
shorter than the second : pronotum with 10 — 11 hairs on the lateral 
margins ; beiiind the cmargination the points arc ver 3 »^ obsolete : scutol- 
lum smooth at the base, spaiungly punctured on the disc, tip angular : 
membwine hyaline ; abdomen smooth in the middle, with very lino small 
strino, on the sides : the mcsosternal dull plate {plaque mate^ finely 
striated, rounded at anterior angle, scj)aratcd from tin? mosostornal 
groove by a broad glossy band which is punctured and furnished with 
small striffi, that of the mctasteriium is finely striated and ]>uncturod : 
the ostioJar canal ends in a two-lolied part of which the oxtcT'nal lobe is 
broadly dilated and there is a broad rounded valve in the indentation. 
Possibly only a local variety of 3f. hrnnnem^ Fabr., from which it difl'ers 
in its appearance but especially in the form of the tip of the ostiolar 
canal which is here much dilated and is confused with the thickouod fold 
of the mcsosternal groove {Sign,). Long, 7 ; broad, 4 mill. 

Reported from Bombay. 

Genus Gkotomus, Mulsant & Rey, 

Pnn, Franco, p. 34 (IRGG) ; Sign. A. S. E. F. (0 h.), iii, p. 33 (1883). 

Dilfers from Cydnus in the absence of small spines on the head. 
The rostrum is short, usually not extending beyond the intermediate 
trochanters which distinguishes it from Gampsotos : the anterior border 
of the pronotuiri is not margined which separates it h'oin Pangteus : 
the absence of the tumidity on the lateral angles of the disc of the 
pronotum which conceals the real angle as in Macroscytus and the 
, 4 )Osterior femora being spinose at the tip ‘give sufficient characters for 
distinguishing it. Moreover the ostiolar canal is terminated by a rerxi- 
form or comet-shaped lobe (Sign.). 

50. Geotomus PYOMiKiJS, Dallas. 

Mthus pygmoBUSf Dallas, List Hem. i, p. 120 (1851) ; Walker, Cat. Hot. i, p. 158 
(1867); Stal, En. Hem. v, p. 26 (1876). 

Cydnuft rarociliatus, Ellonr., Nat. Tijfl. Nod. Tnd., xxiv, p. 139, f. 7 (1862) 
Vollen., Fann. Ent. Ind. Noerl. p. 18 (1868). 

Cydnus pallidicornis^ Vollon., 1. c., p. 17 (1868). 

Cydnus apicalis^ Horvath, Ueiu. Hot. ruooltos en Chino, p. 3(1879). 
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JEthns pal lidi farms f gcott. Hem. Japan, Trans. Ent. Soo. iv, p. 809 (1880). 

Oeotomus j iicwndus, F. B. White, A. M. N. H. (4 s.) xx, p. 110 (1877). 

Oeotomus mbtHstis^ F. B. White, 1. c., p. Ill (1877). 

Geotomus ? minutuaf Motsch., Sign., Ann. Mas. Civ. Gen. xvi, p. 650 (1880). 

Oeotomus pygmceus, Sign., A. S. E. F. (6 s.) iii, p. 51, t. 3, f. 160 (1883). 

? . Elongate-ovate, black, shining : head with the juga sparingly 
punctured ; ocelli red ; thorax smooth, somewhat quadrate, transverse, 
with a short line of fine punctures close to the middle of the anterior 
margin, a line of similar punctures across the middle, and a few scattered 
punctures on the sides, scutellum long, rather thickly and finely punc- 
tured, with the base impunctate. Coriaceous portion of the hemelytra 
pitchy, very thickly and finely punctured, the punctures larger along 
the veins ; membrane whitish ; body beneath, black ; abdomen thickly 
and finely punctured on the sides ; the disc smooth : legs pitchy ; tarsi 
pale orange ; antennoB pale brown, with the tips of the fourth and 
fifth joints paler or testaceous (Dallas), Long, — 4J; broad. If — 2 
mill. 

Reported from India, Sumatra, Java, New Caledonia, Japan, China, 
Hawaii. 


51. Geotomus elongatus, Herrich Schaffer. 

Cydnus elongatus^ Herr, Soliiiff., Wanz. Ins. v, p. 97, t. 27, f. 546 (1839). 

Cydnus oUonguSt Bamb., Fauna Andal. p. 115(1839) ; Fieber, Bar. Uem. p. 364 
(1861). 

^thus elongatus^ Walker, Cat. Hot. i, p. 148 (1876). 

Geotomus elongatus^ Muls. and Key, Pun. France, ii, p. 35, 38 (1866) ; Sign. A. 
S. B. F. (6 s.) iii, p. 212, t. 5, f. 170 (1883). 

Body oblong, elongate, parallel on the sides : black-brown, con’um 
a little lighter : rostrum, antennee and feet, yellow-brown ; tarsi yellow : 
punctured on the head, the posterior disc and the sides of the pronotum, 
the scutellum (except the basal angles), and the hemelytra. Head 
rounded in front, tyliis as long as the juga and presenting two liairs at 
the tip, the juga with 4 — f5 hairs : second joint of the antennso as long as 
the third, the fourth and fifth longest : rostrum reaching the base of tlm 
intermediate coxae : pronotum slightly impressed, punctured on the 
posterior disc, also on the lateral margins and behind the anterior in- 
dentation ; 7 — 8 piliferous points on the sides ; scutellum long, punc- 
tured, angular at the tip, with a longitudinal impression, basal angles 
smooth : hemelytra punctured, a single piliferous point on the marginal 
side : membrane white hyaline : abdomen black, smooth in the middle, 
sides punctured : mesosternal plate extending to the lateral margin, 
metasternal plate separated from the smooth space which has two rows 
of dots, by an almost straight line, concave above, convex below : ostiolar 
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oanal very rough, narrow at the base, very broad |bt the tip which forms 
a much rounded lobe presenting behind a strong excavation in whieh is 
hidden the oatiole (Sign.). Long, 4 ; broad mill, 

Reported from Europe, Asia, Africa. 

62. Oeotomus ABDOMiNALis, Siguoret. 

A. 8. B. F. (6 8.) iii, p. £19, t. 9, f. 184 (1883). 

Oval, elongate : pitchy brown, the hemelytra of a liglitor 
colour. Head rounded in front ; the tylus broader in the middle tlian 
at the tip, as long as the juga and having two hairs at the tip, the juga 
with five hairs on the margin : vertex finely punctured : the second 
joint of the antennas longer than the third : rostrum reaching the level 
of the intermediate coxie : pronotum strongly impressed in front behind 
the anterior indentation and finely punctured in that space also on iho 
transverse line and along the lateral margins ; the transverse gproove, 
absent in the middle, is visible on the sides below the piliferous points ; 
lateral margins with five hairs : scutollum long, narrowly rounded at 
the tip, finely punctured on its disc, basal angles smooth and very 
convex : hemelytra punctured, corium more sparingly : membrane 
slightly smoky, hyaline, projecting beyond the abdomen which is smooth 
in the middle, strongly punctured on the sides : meso- and meta-sternum 
without dull plates (plaques mates) ^ and both sparingly but broadly 
punctured : ostiolar canal, broad, short, ending in a broad ear or cornet 
(Sign.). Long, 3^ ; broad, 2 mill. 

Reported from India. 

Oenus CuiLOCOBis, Mayr. 

Verh. Zool. Bot. Goss. Wien, xiv, p. 907 (1864) ; Walker, Cat. Het. i, p. 170 
(1867) : Stal, Bn. Hem. v, p. 21 (1876) : Sign., A. S. £. F. (6 s.) iii, p. 617 (1883). 
Inolndes Ammsstoidei^, Sign., B. 8. B. F, (5 s.) ix, p. viii. (1880), 

Margin of head with erect spinules : tylus as long as the juga : 
eyes prominent, ocelli distinct : antennae 5- jointed, second joint scarcely 
> half as long as the third ; margin of pronotum anteriorly and on both 
sides, elevated ; scutellum short, triangular, reaching the base of the 
fourth abdominal segment : odoriferous orifice with a long furrow, with 
a rounded elevated lobe at the apex : first pair of tibiae gp^ually 
broader towards the apex, externally spinosely pectinated ; tarsi in- 
serted at the apex of the tibiae (Mayr.) 

63. Chilocobis nitidus, Mayr. 

OhUocoria nitidus, Mayr, Verb. Zool.-Bot. Gesa. Wien, xiv, p. 907 (1864) : Walker 
Cat. Het. i, p, 170 (1867) ; Stkl, Bn. Hem. v, p. 21 (1876) : Distant, Trans. Bnt. Boo 
p. 416 (1888) ; Sign., A. S. £. F. (6 s.) iii, p. 618 (1883). 

8 
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Sliining, piceous-i^lack : posterior margin of the pronotum, heme- 
lytra, antennse, rostrum and feet, rufous castaneous : head strongly, pos- 
terior part of pronotum and hemelytra finely, and the apex of scutollum^ 
punctured ; mombranc hyaline : abdomen smooth (Mayr), Long, 5 mill. 

Reported from Kashmir. 

54. ChiiiOCORIS piceus. Sign. 

A. S. E. F. (6 s.) iii, p. 518, t. 16, f. 201 (1883). 

Blackish-brown, lighter on the corium and on the lateral and pos- 
terior margins of the pronotum. Head broad, eyes very stout; ocelli 
nearer to the eyes than to the median line ; vertex with a longitudinal 
impression ; the border of the head, margined : tylus broader in the 
middle than towards the tip : pronotum strongly margined in fi-ont with 
a longitudinal line and impressions ; anterior disc smooth, shining, not 
punctured (except on the sides which are finely punctured), transverse 
groove very distinct, with a lino of dots ; posterior disc weakly punc- 
tured ; scutellum blunt at the tip, 8j)aringly punctured on the disc, 
more so but more finely on the lateral margins : hemelytra strongly 
punctured along the cubital veins vrith two rows of lines on the clavus, 
the corium very finely punctured at the tip, almost smooth at the base : 
membrane hyaline yellow : meso- and raeta-stomum dull : ostiolar canal 
very long but not extending beyond the margin, ending in a lobe trun- 
cated at the tip, rounded behind, with a median canal which disappears 
towards the terminal lobe {Sign.), Long, 3^ ; broad 1| mill. 

Reported from India. Possibly same as preceding. 

55. Chilocoris parumptjnctattjs, Sign. 

A. S. E. F. (0 B.) iii, p. 520, t. 16, f, 202 (1883). 

This species is distinguishable by the serrated margins of tlio 
pronotum and of the base of the hemolytm from the teeth of which 
issue hairs, nine on the pronotum and six on the hemelytra. Light 
chestnut brown, shining, weakly punctured on the head ; tylus veiy 
convex and much amplified in the middle, narrow at the tip and on the 
vertex much broader than the ]uga : pronotum strongly margined in 
front, with 3 — 4 stout points behitid the anterior indentation, the anterior 
disc smooth, shining, longer than the posterior, very convex, and se- 
pamted from the latter by a strong punctured impression ; beyond the 
groove on the posterior disc are some twelve stouter points and on the 
groove on each side of the eyes, 3 — 4 stout points : scutellum blunt, 
rounded at the tip, sparingly and strongly punctured on the disc, a 
little more abundanlly on the sides : hemelytra sparingly punctured 
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on the coriniu which is almost smooth, more 'abundantly along the 
cubital suture, the clavus showing a complete line along the suture and 
a half-lino near the scutellum ; a second line of punctures on the 
external radial vein and a strong impunctate line, not extending beyond 
the middle of the homelytra, on the internal radial vein : membrane 
hyaline, extending beyond the abdomen which is smooth and shining : 
moso- and meta-sternum entirely dull t ostiolar canal very long, extending 
beyond the mososternum, stout at the source ; then narrowing and 
ending in a rounded lobe which points backwards ; in the middle, a 
narrow groove gradually widened until it is lost in the rounded lobe 
(Sign.), Long, ; broad, 1 mill, » 

Reported from India. 

Sec. II. Seiiiridks Sigiioret. 

A. S. B. F. (6 8.) i, p. 26 (1881) ; iii, p. 521 (1883) xSehirida, Sfcal, Horn. Afric. 
i. p. 27 (1864). 

Without piliferous or setigerous points or dots on the vertex and 
pronotum in front near the anterior margin and on the disc near the 
transverse impression and above. These characters are, however, so 
weak and variable that Sill was probably right in sinking the divisions 
into Oydnida and Sehirida made by him in 18G4 and including the 
whole as one sub-family of the Pontatomidaa in 1876 (En, Hem, v. p. 
17, 1876). 


Genus Peltoxts, Signorot. 

B. S. B. F. (5 B.) X, p. xxxiii (1880J ; 1. o. (6 a.) iii. p. 622 (1883). Inoladoa 
Legnotus, Stal (nec Schiodte), JToin. Fabr. p. 7 (1868) ; Bn. Horn, v, p. 22 (1876). 

Scutellum short, sides almost equal at the base, tip acuminate ; 
membrane very largo, but not projecting beyond the abdomen : ros- 
trum short, scarcely extending beyond the anterior feot : iutermediato 
femora ciliated and with four short spines at tlio tip ; anterior tibiie a 
Ij^tlc dilated, the posterior tibia3 straight : ostiolar canal broad, long, 
with an opening of one half its size (Sign .) . 

56. Peltoxts brevipennis, Fabricius. 

Cimex brevipennis, Fabr., But. Syst. Snppl. p. 636 (1798). 

Cydnus brevipennis, Fabr., Syst. Rhyng. p, 187 (1803), 

^lhu8 brevipennis, Walker, Cat. Het. i, p. 158 (1867). 

Legnotm brevipennis, Stal, Hem. Fabr, i, p. 8 (1868) ; En. Hem. y, p. 22 
(1876). 

Feltoxys pnbescens. Sign., B. S. E. F. (5 b.) X, p. xxxiii (1880). 

Peltuxys brevipennis, Sigri., 1. c. (6 s.) iii, p. 522, t, 15, f. 203 (1883), 
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9 . Black, shining, above and beneath very densely and distinctly 
punctured : first joint of the antenna and the rostrum, piceous : tarsi 
pale yellow piceous. Tylus remotely punctured towards the base, im* 
punctate before the middle, transversely rugose : thorax in the middle 
almost twice longer than the head, convex towards the sides, behind 
the middle, and anteriorly transversely slightly depressed, somewhat 
convex before the middle, this convex part somewhat depressed in the 
middle, anteriorly somewhat sloped : clavus with two rows of punc- 
tures : corium in the interior part behind the middle with four rows 
of punctures, towards the base, and on the exterior part sparsely pune- 
turei} : membrane fuscous, (StdlJ. Long, : broad, 2 mill. 

Reported from Tranquebar, India, Saigon. 

Genus Tbitomeoas, Amyot & Serville. 

Hist. Nat. Ins. Hem. p. 92 (1843) : Signoret, A. S. £. F. (6 s.) i^, p. 60 (1884). 

Second joint of the antennae much smaller than the third : ^plaques 
mates of the episternums small : lobes of the head, unequal or equal which 
causes the anterior margin to appear more or less emarginate : tylus 
almost as long as the juga. Head slightly reflexed on the margins and 
appearing impressed or more or less emarginate in front : pronotum ap- 
pearing flattened in the margins although really possessing a marginal 
ridge : median angles of the prosteruum loss pronounced than in the other 
genera of this section and therefore the median groove is not so deep : 
mesostemal ridge indistinct, metastemum smooth : ostiolar canal with 
an ear-shaped small tongue very distinct, the dull plates (plaques mates) 
weakly developed above and below the mesostemal groove (Sign). 

57. Tbitomeoas bicolob, Linnadus. 

Oimecs hicolor, hinnsdua, Faun. Sueo., No. 936(1761); Syst. Nat.; (ed. 13) p. 
72? (1767) j De Oder, Mem. iii, p. 268 (1773) j Fabr., Sjst. Rhyng., p. 176 (1803 : 
Wolff, loon. Oim. p. 63, t. 7, f. 63 (1801) : Stoll, Pun., p. 126, t. 32, f. 224 (1788). 

Oydnus hicolor, Hahn, Wanz. Ins. i, p. 192, t. 81, f. 99 (1831). 

Oydnus nuhilosa, Harris, Exp. Eng. Ins. 90, t. 26, f. 8 (1776). 

Sehirus bicolor, Dallas, List Hem. i, p. 129 (1851). 

Tritomegaa bicolor, Am. & Serv., Hist. Nat. Ins. H6mr., p. 98 (1843) Sohlb. Mon. 
Gooo. Fenn. p. 21 (1848) ; Sign., A. 8. E. F. (6 s), iv, p. 60, t. 2, f. 217 (1884). 

More or less oval : bluish-black, shining, punctured, spotted 
white; two irregular spots on the anterior angles of the pronotum, 
two others at the external base of the hemclytra and two not so large 
at the external angle of the corium : usually also two small white dots 
at the external angle and at the base of the pronotum as in the type, 
white : head indented in front, juga with a channeled rim ; feet blu- 
sh-brown, with a more or less broad white ring at the base of the tibice: 
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antennas brown, second joint shorter than the ihird, Uie latter some- 
times twice as long as the former : dull plates (plaques mates) less 
developed with some strong, deep points, especiallj in the mesostemal 
angle : ostiolar canal very long, projecting beyond the transverse two** 
thirds of the metastemum (Sign), Long, 5-7 ; broad, 2^-5 mill. 
Common in Europe and Asia. 


IV. — A second series of New Species of Ficus from New Guinea, — By 
Oeoroe King, M. B., LL. D., P. L. S., Superintendent of the Boyal 
Botanic Garden^ Calcutta, 

[Received March 23rd ; — Bead April 6th, 1887.] 

Since reading my paper before this Society ** on some new species 
of Ficus from New Guinea,’* in January last, I have received from the 
distinguished botanist and explorer, Siguor Beccari of Floi^nce, materials 
which enable me to describe seven additional new species from that 
island. The whole of these species wore collected either by Sig. Beccari 
himself, or by his companion Count D’ Albertis. These seven species 
all belong to the third of the sub-groups defined in my paper just re- 
ferred to, namely, the group characterised by having ** unisexual flowers, 
the males and galls being in one set of receptacles and the fertile female 
flowers alone occupying another sot of receptacles.” In this group these 
seven species are distributed amongst the sections Sycidium, Oovellia^ 
Eusyce, and Neomorphe, for tho distinguishing characters of which I must 
refer to the paper already mentioned. 

. Stcidium. 

Ficus conspicahiliSf King. A tree (P) tho young branches and leaf- 
buds covered with short deciduous yellow hairs ; leaves broadly ovate or 
elliptic, the apex acute or shortly acuminate, the edges entire ; the base 
broad, slightly unequal, sub-cordate, 7-nerved ; primary lateral nerves 
about 6 pairs; secondary nerves sub-transverse, little curved; lower 
surface pubescent especially on the midrib and nerves, reticulations 
minute distinct ; upper surface minutely lepidote ; length of blade about 
8 inches ; petiole *8 in. ; stipules densely covered with long, yellow, silky 
hairs. Receptacles large, shortly pedunculate, azillaiy, solitary, de- 
pressed-turbinate, both base and apex very concave, the surface 
wrinkled, rough, minutely tuberculate, deciduously hispid-tomentose ; 
length from base to apex 1*1 in. ; breadth 1’6 in. ; umbilicus much 
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depressed, largo, with numerous scales ; basal bracts 3, broadly triangu- 
lar ; pedicel '2 in. long, hispid ; female flowers sub-sessile or pedicellate, 
perianth of three distinct dark-coloured pieces ; ovary ovoid, smooth ; 
style terminal, longer than the ovary in the sessile, shorter than the 
ovary in the pedicellate flowers. 

New Guinea: Sig. Beccari (Herb. Beccari, P. P. No. 651.) 

Ficus mespiloidesy King. A tree ; the young shoots with long, tawny, 
adpressed, rather stiff hairs which arc ultimately deciduous ; leaves hard 
and rather harsh to the touch, sub-coriaceous, petiolate, elliptic, in- 
equilateral, the apex shortly cuspidate ; the edges, entire, recurved ; the 
base narrowed, cordate or emarginatc, sometimes oblique, 6 to 7-nerved ; 
primary lateral nerves about 6 pairs, prominent beneath and minutely 
adprcssed-pubescent as is also the midrib ; the rest of the under surface 
Ijuberulous and obscurely and minutely tuberculate; upper surface 
minutely Icpidote, glabrous, rigid ; length of blade 5 to 7 in. ; petiole 
scurfy and with a few scattered adpressed fulvous hairs ; 4 in. long ; 
stipules ovate, acute, pilose externally, *4 in. long. Receptacles sessile, 
axillary, solitary, sub-globose (the base and apex truncate), the surfaces 
with many faint vortical ridges especially towards the apex, slightly 
vcrrucose, when young scurfy pubescent, when mature nearly glabrous ; 
1 in. long by 1*3 in. broad ; the umbilicus large, wide, surrounded by a 
rigid but in no way projecting annulus ; basal bracts 3, leaving an annu- 
lar scar where they fall off ; fertile female flowers ellipsoid, rather flat, 
smooth, the stylo long, terminal ; perianth of 3 lanceolate, dark- coloured, 
free pieces ; male and gall flowers unknown. 

New Guinea on Mount Arfak : Sig. Beccari (Herb. Beccari, P. P. 
No. 962.) 


COVELLIA. 

9 

Ficus conorii King. A tree, all the young parts softly pubescent, 
the young branches pale-coloured; leaves petiolate, membranous, elon- 
gate-lanceolate, slightly inequilateral, the apex acuminate, the edges 
entii'e, the base narrowed, .3-nerved ; primary lateral nerves 5 to 8 pairs, 
slightly prominent beneath and, like the midrib, tomentose ; the rest 
of the under surface pale in colour and (in the adult state) very shortly 
hispid and minutely papillose (the papillro white) ; upper surface co- 
vered with very minute white dots but no hairs ; length of blade 4 to 7 
inches ; petioles *35 in. long, tomentose ; stipules lanceolate, pubescent 
externally, *0 in. long. Receptacles borne on long, thin, flexuose, leafless, 
nearly glabrous, branches which issue from the base of the stem, soli- 
taiy, long pedunculate, turbinate, the apex very broad and depressed, 
the sides faintly ridged, scurfy-puboscent, and with numerous flat 



63 


1887.] G. King — New Species of Ficm from New Oidnea, 

Bmooth warts, 1 in. across when ripe ; umbilical scales large and thick ; 
basal bracts none ; peduncle thick, pubescent, boaring 3, small, broadly 
triangular bracts at or below the middle, varying in loingth from *5 iu. 
to 1*25 in. ; fertile female flowers pedicillate or sessile, the ovary sub- 
globular, smooth ; style elongate, subtorminal ; rocoptaoular Imirs few, 
pale, long : male and gall flowers unknown. 

New Guinea, Ramoi ; Beccari (Herb. Becc. P. P. No. 388). 

Temato, Acqui-Oonora : Beccari. 

The receptacles are often either partially or entirely covered by the 

soil. 

Ficus Arfakensis, King. A tree, the young shoots scurfy and softly 
pubescent; leaves petiolate, sub-coriaceous, lanceolate, acute, gradually 
narrowed to the faintly 3-norved base, edges entire ; primary lateral 
nerves 6 to 8 pairs, obsolete on the upper, prominent on the lower sur- 
face, and like the midrib and secondary nerves adprossed pilose, the 
rest of the lower surface minutely covered with white tubercles, sparse- 
ly pilose ; u]:)per sui’face sparsely covered with adpressed whitish hairs : 
length of blade 4'5 to 7 inches ; petiole pilose, 6 in. long ; stipules linear- 
lanceolate, glabrous, nearly 1 inch long. Receptacles borne on long, 
ramous, slender branches which emerge from the base of the stem and 
apparently creep on or beneath the surface of the ground, pedunculate), 
ovoid, scabrid, slightly verrucose, ’45 in across ; umbilical scales nu- 
merous, prominent ; basal bracts 3, triangular. 

Mount Arfak in New Guinea, at from 5000 to 7000 foot above tho 
sea : Sig, Beccari (Herb. Becc. without number). 

Tho receptacle-bearing branches often carry towards their extre- 
mities small leaves and modified stipules. 

Eosyce, 

Ficus Gomitis, King. Young branches glabrous ; leaves mem- 
branous, elliptic, the apex shortly and narrowly cuspidate, tho base 
broad, 3-ncrvod ; primary latci-al nerves about 8 pairs, diverging from 
the thick strong midrib at a wide angle, prominent on both surfaces 
but especially so on tho lower which is thickly dotted with minuto 
white tubercles ; glabrous except on tho midrib and primary nerves 
which are densely and softly puberulous, reticulations minute, very 
distinct : upper surface glabrous, thickly dotted with tubercles like 
those on the under surface, but slightly larger ; length of blade 4 to 6 
inches; petiole from *75 in. to 1*75 in. Stipules lanceolate, *6 in. long. 
Receptacles pedunculate, axillary, in pairs, sub-globose or sub-pyriform, 
the umbilicus rather prominent, gradually narrowed to tho peduncle, 
adprcssed-piibcrulous, slightly verrucose ; about 25 in, across ; basal 
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bracts none ; pedicel ‘3 in. long, bearing 3 minute braeteoles below its 
middle. 

New Guin^, Andai: D’Albertis (Herb. Beooari, P. Papuanae 
No. 531). 

This has been collected only by Count D* Albertis. Its affinities are 
with F. chartacea^ Wall. 


Neomobpub. 

Ficus grandis, King. A tree ; the young branches deciduously 
hispid-tomentose ; leaves laige, membranous, petiolate, ovate-elliptic, 
the apex acute, edges irregularly and coarsely crenate-dentate, the base 
rounded, not cordate, 7-nerved (2 being minute) ; primary lateral nerves 
about 8 pairs diverging from the midrib at rather an acute angle ; the 
under surface finely reticulate and with numerous minute white papillae, 
rather softly and minutely pubescent especially on the midrib and 
nerves ; upper surface scabrous from rather minute sub-adpressed 
hairs; length of blade 10 to 13 inches; petiole deeply channelled, 
pubescent, rather stout, 2*5 to 3*5 inches long ; stipules ovate-acumi- 
nate, smooth inside, puberulous outside, about 1*2 inches long. Recep- 
tacles on short, thick, multibracteate, tubercled, leafless branches from 
the main stem, on long thin peduncles, depressed-globular or shortly 
pyriform, the surface slightly verrucose and scurfy but without hairs, 
red when ripe ; 1*4 in. long and 2 inches broad ; the apex very broad, 
flat, slightly depressed; umbilical scales numerous, prominent; basal 
bracts 3, large, ovate-triangular, acuminate, glabrous; peduncles 
nearly 3 inches long : male flowers with 1 or 2 stamens ; anther ovate, on 
a thick filament ; perianth of 3 ; obcordate, inflated, hyaline, pieces ; 
gall flowers pedicillate or sessile, the style sub-terminal, perianth absent ; 
fertile female flowers unknown. 

New Guinea: Sig. Beccari (Herb. Becc. No. 601). 

This vies with F. Eoxhurghi% in having the largest leaves and re- 
ceptacles of any Asiatic member of the genus Ficus. 

Ficus D'Alhertisii, King. A tree; the young branches with a::- 
nular swellings at the nodes, completely covered with closely adpressed, 
minute, rusty, pubesence ; leaves broadly ovate or elliptic, sometimes 
obovate-elliptic, the apex acute, shortly cuspidate, the edges minutely 
dentate or sub-entire ; base rounded, emarginate, or sub-cordate, some- 
times unequal, 5-nerved ; primary lateral nerves about 7 pairs ; both 
surfaces closely covered with very minute adpressed hairs, the upper 
surface slightly harsh, the lower soft ; length of blade about 9 inches, 
petiole about 1*5 in., pubescent, swollen at its insertion on the stem ; 
stipules ovate-lanceolate, iicuminate, adpressed-pubescmt estjenudly^ 
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1*5 in. long. Receptacles in small clusters frpm leafless ebracteate 
tubercles on the stem, pedunculate, pyriform, the sides- with numer- 
ous vertical ridges and clothed with short adpressed, apparently deci- 
duous, scurfy pubescence ^ length 1*2 in., breadth 1 inch ; the umbilicus 
large, closed by 5 broad, rounded scales ; basal bracts 3^ ovate,- decidu- 
ous j peduncle stout, glabrous, *75 in. long; female flowers sessile or 
pedicillate, slightly rugose, the style long, terminal, hairy : male and gall 
flowers unknown. 

Ply River, New Guinea, D’ Albertis : (no number). Sumatra, 
Beccari ; (Herb. Becc. P. S. No. 736.) 


V . — On some New Species of Ficus from Sumatra, — Ni/ Georof: Kcnto, 
M. B., LL. D., F. L. S., Superintendent^ Botanic Garden^ Calcutta, 
[Received April Isfc ; — Road April 6tli, 1887.] 

Amongst the collections ol dried plants made by Mr. H. O. Forbes, 
during the journey in Eastern Sumatra of which an account is given in 
bis interesting volume entitled, A Naturalist’s Wanderings in the 
Eastern Archipelago,' I find four undescribed species. Three of these 
belong to the section Govelliay and one to Mustjee, They are as follows : — 

COVBLLIA. 

Ficus hrachiata. King. A tree, the young shoots adpressed-piloso : 
leaves thinly coriaceous, inequilateral, elliptic-lanceolate, the apex acute 
or shortly acuminate, the edges entire or sometimes irregularly and 
minutely undulate ; base acute, obscin*ely 3*-nerved ; lateral primary 
nerves 8 to 10 pairs, sub-'horizontal, rather prominent beneath and 
adpressed-pubescent, as arc the midrib and secondary nerves, the rest of 
the lower surface •puberulous or glabrous, the reticulations minute, indis- 
tinct ; upper surface glabrous ; length of blade 4 to 5 inches ; petiole 
*5 in. long ; stipules 1 in. long, glabrous. Receptacles borne on long 
l;iafiess^ glabrous, very ramous branches which issue from the stem near 
the ground, pedunculate, turbinate, verrucose, puberulous^ about *5 in. 
across ; the umbilical scales numerous and prominent ; basal bracts 3, 
broadly ovate ; peduncle '35 in. long ; male and gall flowers not seen : 
fertile female flowers mostly sessile, without perianth, the style elongate, 
terminal and straight in youngs lateral and curved in old, ovaries. 

Mount Dempe, Eastern Sumatra, at elevations of about 4500 feet : 
Mr. H. O. Forbes (Herb, No. 2313). 

This approaches F, Miquelii, but has smaller, narrower leaves ; tha 
receptacles are also smaller and borne on much longer branches. 

9 
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Ficus Forhedi, King. A tree, the yoting branches, petioles and 
midribs of the loaves covered with dense short tawny tomemtnm j leaves 
thickly membranous, shortly petiolate, elliptic or obovate-elliptic, the 
apex suddenly and shortly cuspidate ; gradually narrowed from above 
the middle to the blunt, 3-nerved base ; the edges entire ; primary 
lateral nerves 12 to 20 pairs, prominent on the lower surface as are the 
midrib and straight transverse secondary nerves, the whole of the rest 
of the lower surface sparsely covered with stellate tawny hairs ; length 
of blade 12 to 15 inches ; petiole stout, *25 in. long. Keceptacles in lax 
umbels from long, leafless, glabrous, little divided branches which issue 
from the stem near its base, pedunculate, globose, glabrous, '25 in. 
across, slightly umbonato at the apex, the base constricted into a short 
stalk at the junction of which with the peduncle proper are 3 ovate 
acute bracts ; male and gall florets not seen ; female flower without obvious 
perianth j ovary obovate, about half as long as the style. 

Sumatra, Mr. H. O. Forbes (Herb. Forb. without number). 

The receptacular branches ramify very little ; at their apices there 
are whorls of stipule-like, lanceolate, bracteoles. The stellate pubescence 
is very peculiar. This species comes very near F, ribes, Reinw,, from 
which it differs chiefly in its leaves. The female flowers of this 
are exactly like those of F. ribes. I have been able to find no male flowers, 
and 1 think it probable that, like rihe», this species is practically 
dioecious, male flowers occurring only in the receptacles of certain indi- 
vidual trees. The species is known only from Mr. Forbes’s specimens, 
which were probably all collected from one tree. 

Ficus dvmorpha, King. A small tree, the young shoots deciduously 
hispid-tomentose ; leaves petiolate, sub-coriaceous, inequilateral, 
elliptic or obovate-elliptic ; the apex acute, shortly cuspidate ; the edges 
rather remotely dentate ; the base rounded, slightly auricled on one side, 
3*nervod, with an additional minute nerve on the auricled side j primary 
lateral nerves 6 or 7 pairs, not prominent ; the under surface dull, 
harshly pubescent, especially on the midrib and nerves, the reticulations 
indistinct; upper surface glabrous and shining; length of blade 4'5«to 
6 inches ; petiole *5 to *75 in., pilose ; stipules ovate-lanceolate, slightly 
pubescent externally, *7 in. long. Receptacles pedunculate, in small 
fascicles from the stem and larger branches, of two forms (a) those 
containing gall and male flowers which are pyriform, truncate at the 
apex, gradually constricted at the base into a long, thin, stalk at the 
union of which with the peduncle proper are 3 deciduous bracts, 
wrinkled, vermcose, pubescent; total length 2' 5 inches, of Irhich the 
stalk forms more than half ; breadth at apex 1 inch, peduncle proper 
5. in., male flowers numerous under the bracts of the mouth, stamen 1 ; 
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periantli of 3 concave pieces ; gall flowers elongate, with a short, sub 
terminal style ; perianth 3-cloft ; (5) those containing female flowers 
which are turbinate, the apex concave and the umbilicus depressed, the 
base constricted into a stalk *4 in. long, length 1 in,, breadth 1*3 in., pe- 
duncle proper '2 in, long ; fertile female flowers pedicillate, the achene 
ovate-rotund, perianth undivided or splitting irregularly. 

Mount Dempe, in Eastern Sumatra, at an elevation of about 3000 
feet ; Mr. H, O. Forbes, Herb. No. 2175. 

The elongate receptacles occur mostly on the stem, the globular on 
the branches. The former contain perfect male flowers, scales with 
rudimentary anthers, and gall flowers : the latter perfect, fertilised, 
female flowers. 


Bustce. 

Ficus dumosa^ King. A shrub 3 to 9 feet high ; leaves long-petiolate, 
membranous, from ovate- elliptic, acuminate, (rarely sinuate) to palmate, 
with from 3 to 5 deep acuminate lobes, edges of all the forms irregu- 
larly dentate, the apices of the lobes cuspidate, base cordate or rounded, 
sometimes sub-auriculate, 5 to 7-nerved ; upper surface scabrid-papillose, 
each papilla bearing a stiff hair, the nerves tomentoso, hispid ; under 
surface more sparsely hispid, hirsute on the nerves ; lateral primary 
nerves 5 to 6 pairs ; reticulations distinct ; length of blade 5 to 9 inch- 
es ; petioles slender, hispid, from 2 to 4'5 in. long ; stipules lanceolate, 
hispid at first, subsequently glabrous, about *8 inch long ; receptacles 
axillary, sessile, in pairs, depressed globose, with a small few-bracted 
umbilicus, sparsely hispid when young, smooth, scarlet to lake red 
when ripe, and from *5 to 1 in. across ; basal bracts 3, minute, 
ovate, spreading ; male flowers on the receptacles with the gall 
flowers and near the mouth only, the perianth of four broad dis- 
tinct pieces, stamens 2 perfect, or sometimes only, perfect stamen with 
a rudimentary pistil ; gall flowers pedicillate or sub-sessile, the peri- 
enth of 5 lanceolate, free pieces ; ovary globose, smooth ; style short 
lateral, stigma infundibuliform ; fertile female flowers in distinct recep- 
tacles, sub-sessile or pedicillate, perianth as in the gall flowers ; achene 
obliquely ovoid, slightly viscid, minutely tuberculate, the style elongate, 
lateral : stigma pyramidal. 

Kaiser’s Peak, Mount Dempe, and other hills in Eastern Sumatra 
from 2000 to 6000 feet, Mr. H. O. Forbes (Herb. No. 2291). 

This ^ is closely allied to F. alba, Reinw., but it is well distinct, 
differing from typical alba by its larger receptacles, longer petiolate, 
thinner, leaves, which are sparsely hispid on both surfaces and not tomeu- 
tose below. 1 have not been able to find male flowers. 
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VI. — On the Mammals and Birds collected by Captain C. E. Yate, 0. S, I. 

of the Afghan Boundary Commission. — By J. Scully. 

[Beceived May 30th ; — Bead Jane 1st, 1887.] 

Mr. Wood-Mason has asked me to contribute a paper on the collec- 
tion of mammals and birds made by Captain C. E. Yato in Northern 
Afghanistan and presented by that officer to the Indian Museum ; the 
folio wring, notes are the result. The collection, I understand, was made 
after the departure of the Naturalist of the Commission, so it may possi- 
bly include some forms not secured by him, and doubtless additional 
localities will now be made known for many of the species previously 
obtained. 

The collection contains 13 species of mammals and 110 species 
of birds, those comprised in the first class being particularly interest- 
ing. I have carefully examined every specimen entered in the follow- , 
ing lists, and the identifications are as accurate as I can make them 
with the rather limited means of effecting comparisons. The localities 
and dates are carefully entered by Captain Yate on every ticket and 
most of the specimens of biixls are sexed also ; but I have found so 
many errors in the sexing of the birds that I have thought it best to 
omit this part of the record. When I have noted the sex, I am respon- 
sible for the entry, 

I liave to express my thanks to Mr. Wood-Mason for giving me 
access to the collections under his charge at all sorts of unofficial hours, 
for permitting mo to take most of Captain Yato’s collection to my house 
for identification, and for procuring for me from many quarters sundry 
works for reference. 


MAMMALIA. 

t 

1. Erinaceus albulus, Stoliezka. 

1. Morachak, Murghab, Herat, May 23. 

2. Badghis, Herat. 

This Hedgehog agrees well with typical examples of the species to 
which I have referred it, from Yarkand. The fur on the whole lower 
surface of the body is white, the head and cheeks are pale rufescent 
fawn, the ears pale isabelline behind and white in front ; the hands and 
feet ai'e brown above, with a few white hairs intermixed. There is no 
nude area on the vertex ; the spines measure 0*8 to 0'9 inch and have two 
dark and two pale bands, the tip being pale. Length of ear in front, 
from orifice, 1'45 ; fore foot 0*85, with claws 1*02; hind foot 1.4, with 
claws 1*53; tail 0*8. Teeth: ^ half the size of 3i c. has two fangs 
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anterior and posterior, two distinct fangs,, three fangs, two 
buccal and one palatine. E, alhulus seems quite distinct from E, auritus 
with which I have compared it. 

2. Felis caudata (Gray). 

1. Maimanab. 

A flat skin, without skull. Nose to insertion of tail about 29*5 inches, 
tail about 13, hairs at tip of tail 0*7, ear from orifice at front 2*2, 
longest whisker 3*5, palma 3*2, planta 1*4. The ears are pointed, with a 
small tuft of hair at the apex measuring about 0*25. The general co- 
lour of the fur is, above, a pale yellowish grey with dusky streaks mainly 
along the centre of the back from nape to root of tail. Below, the fur is 
creamy white with dusky spots showing through hero and there. The 
fur is soft and moderately long, grey at the base all over the body, then 
isabelline, and, where dark markings appear on the surface, the tips of 
the hairs are blackish. The head is grizzled grey, darker than the back, 
the sides of the nose pale fulvous, the checks white. The ears are palo 
isabelline behind, brown at the tips, and inside the hairs are whitish. 
The limbs are pale yellowish grey in front, with faint dusky markings 
near the body ; inside whitish except the plantar and palmar surfaces, 
which are brownish black. Tail above on proximal half fulvous grey 
with dusky dashes resembling the back, below whiter and almost free 
from dark markings like the belly ; rest of tail greyish white with four 
black rings and a black tip 1 inch long. This specimen is closer to F, 
caudata than to any other species with which I am acquainted, but from 
want of specimens for comparison, and in the absence of the skull, I 
cannot feel certain that the identification is correct. 

3. Canis lupus, Linn. 

i. Afghan Tarkistan. 

A flat skin, without skull. Nose to root of tail 37*5 inches, tail 12, 
hair at end of tail 2*5, car from orifice in front 3*8. There is no black 
ffn the ears or the hind limbs ; the fore limbs have a narrow black 
stripe down the front, ending about six inches above the point of the 
toes. Down the middle line of the back and along the upper surface of 
the tail the hairs are mainly black, and the tip of the tail is quite black. 

4. VULPBS MONTANA, PeOTSOn. 

1, 2. Afghan Turkestan. 

These are again two flat skins without skulls. From nose to root 
of tail they measure about 29 and 31 inches, tail 15*5, hairs at end of 
tail 2*5. The face is rufous with the usual dark patch below the eye, 
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the ears are wholly bla9k behind, the ordinary dark cross on the shoul- 
ders is present, and the tail tip is white. One skin has the greater por- 
tion of the front of the fore limbs black ; in the other this part is rufous ; 
in both specimens the underparts arc grey. In the larger animal, 
probably a male, the fur is much longer and softer, and the tail more 
bushy than in the other j and the claws, which in both are unusually large, 
curved, and sharp-pointed, are more powerful. Both these skins can be 
fairly matched in the large series of V. montana which I collected in 
Gilgit, and to that species 1 accordingly refer them. 

5. Spermophilus bactrianus, sp. nov. 

1. 9 Khamiab, Afghan Turkestan, June 12. 

Ear conch rudimentary, soles of hind feet densely haired, tail short, 
not longer than hind foot, hair on body harsh, very short, unicolor. 

Head and body (from skin) 9*5 inches, tail 1*5, with hairs at end 
included 2*2, fore foot without claws 1*25, hind foot without claws 2*25. 
On the head and whole body above and below the hair is very short, 
harsh, closely adpressed, and of the same colour throughout from 
base to tip. Upper parts nearly uniform pale fawn, the head slightly 
darker and more brown, and the rump more tinged with rufous ; a pale 
isabelline band, from nostril to eye. Tail like the rump with a black 
subtorminal ring and pale fulvous tip. Edges of lips, chin, throat, aud 
whole lower surface, including inner aspect of limbs, creamy white. 
Outer aspect of limbs briglit fulvous ; upper surface of fore and hind 
feet pale isabelline, below to root of digits covered with creamy white 
hairs. The outer toe has a long pencil of whitish hair on its under sur- 
face which exceeds the tip of the claw by about half an inch. The 
vibrissse are long, fine, and mostly brown ; and a pencil of long glistening 
white hairs grows below the chin. The claws are black with pale homy 
tips. There arc three pairs of mammae. The skull is imperfect behind 
and its total length cannot be given ; the posterior end of the nasals 
extends further back than the termination of the premaxillas : — 

Inch. ^ 


Greatest breadth of zygoma, 1*3 

Breadth of brain case behind postorbital processes,... 0*78 

Length of nasals, 0*8 

Breadth „ behind, 0*2 

n » in front, 0*26 

Premolar to symphysis of premaxilliB, 0*6 

Posterior margin of palate to incisors, 0*98 

Breadth of palate between pw. 2 , 0*27 

Length of mandible, condyle to symphysis, 1*3 
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From the characters already giyen for this souslik, it could not be 
referred to any species of Spermophilus belonging, to the section in 
which the hind feet are not haired below, e, g,^ 8. fulvuSy 8. rufescensy 
8. erythrogenysy 8. hrevicauda, 8» mugosaricusy 8, concoloTy or 8. musicus. 
Of the section having well-haired soles, S. eversmanni and allies are also 
excluded by the length of the tail ; MiddondorfE gives the length of tail 
in 8. eversmanni as 4*2 inches, with terminal hairs 5*5. Of the short- 
tailed sub-section, 8. citellus, 8. dauricusy 8. guttatusy 8. xanthoprymmiSy 
and 8. mongolicus are excluded for various, but good and sufficient, reasons 
which to enumerate would be long. The only likely species that re- 
mains is 8. leptodactylus of Lichtenstein, and, to it, I was at first dis- 
posed to refer the specimen collected by Captain Yate. The position of 
Lichtenstein’s species is, in the first place, involved in doubt ; it was dis- 
tinctly described as having the hind feet haired below, but, according to 
Brandt (Bull Acad. Sc. St. Petersburg II, p. 359), Eversmann proved 
to his satisfaction that 8. leptodactylus was the same species as 8,fulvuSy 
which has the soles bare. However this may bo, I have carefully com- 
pared Lichtenstein’s detailed description of his Giiillus leptodactylus 
(Siiugothiere, Tab. XXXII.) with the specimen under notice and can 
only come to the conclusion that the latter is perfectly distinct, even if 
the question of hair on the solos be left out of consideration. In de- 
scribing this species as new I have not overlooked Brandt’s caution 
about the young of bare-soled sousliks having sometimes that part to- 
lerably well covered with hairs. 

6. Gerbillus, sp. 

1. d Balkh, Afghan Tnrkiatan, Jnly 4. 

Head and body about 5*4, ear at front from orifice 0*6, fore-foot 
0*38, with claws 0*45, hind foot 1*2, with claws 1*3. Fur long, fine, and 
very soft. Bright rufous brown or fawn colour above, many of the hairs 
black tipped, the basal parts of the hair leaden grey ; below the hairs 
white throughout their length. Ears fairly well haired, fawn-coloured 
behind with a white margin, in front with scanty white hairs at the 
margins ; whiskers white. Fore limbs white above and below, the palms 
naked ; hind feet isabelline above, with whitish hairs on the the soles, 
including the toes, except part of the hinder portion of the tarsus. The 
tail is imperfect, but its basal part for about 2*5 inches is coloured like 
the back above, and is slightly paler below. 

The upper incisors are well grooved, the enamel folds of the upper 
molars are completely united in the middle, exactly as in O, hurrianesy 
and the hinder molar has not a vestige of any posterior talon — the 
outline of the crown as seen from above being simply a narrow oval, 
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with the points of the oval buccal and palatine. The following are the 
principal measurements of the skull 

Inoli. 

Total length, 1'58 

Breadth of zygomatic arch, 0*85 

„ of brain-case at posterior root of zygoma,... 0*69 

Length of palate to incisors, 0*69' 

„ of nasals, 0*6 

Mandible, condyle to symphysis, 0*78 


Although the upper molars agree best with those of O, hurriancSf 
this specimen is quite different in character and colour of fur and in 
shape of skull ; neither can it be referred to G. erythrvrus with which I 
haA'^e compared it. It possibly represents a new species, but, as the 
tail is imperfect, I do not propose a name for it. 

7. Mus BACTRIANUS, Blyth. 

1. ^ Ghaliar Shamba, Maimanab, April 4. 

This specimen agrees fairly well with typical examples of M. dac- 
trianusy but the tail is shorter than the head and body, though this is not 
of importance in a skin. In comparing this specimen, I have had occa- 
sion to examine many specimens of Jlf. pachycercus Blanford, from 
Yarkand, and 1 may note that that species is quite distinct from M. bac^ 
iriamis and has been happily named. 

8. Abticola guentheri, Danford and Alston. 

1. Afghan Turkestan. 

Head and body 4*4 inches, hind foot 0*77, ear at front 0*4. The 
external fornl and colours agree well with the original description of 
the species from Asia Minor (P. Z. S. 1880, p. 62), except that in this 
specimen the rudimentaiy thumb of the forefoot has a small nail. 
The pattern of the molar teeth is very similar to that of A, guentheri^ 
with the following exceptions ; — 

In this specimen — has not tho rudimentary 4th angle on the 

inner side so prominent ; it is barely indicated. On **--* however, this 
posterior inner angle is distinct jmd must be counted, although in the 

original description above cited it is omitted. has the posterior lobe 
less prolonged backwards and tends less to form an angle on the out- 
side than in the Asia Minor species. too has the anterior lobe more 
compressed laterally in the present specimen. The following table 
exhibits the molar pattern according to the usual mode of counting 
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Spaces. External angles. 

. 5 3 

. 4 3 

. 6 3 

. 9 6 

5 3 

3 2 


Internal angles* 

3 

3 

4 

5 

3 

3 


9. Ellobius intermedius, sp. nov. 


1. Bokun, 

Murghab, TIorafc, 

May 

10. 

2. Kila Wali, 

ditto 

ditto 

May 

14. 

3. Ditto 

dittc 

ditto 

May 

26. 


Head and body (from skins) 4-5 to 5 indies, tail 0‘4 to 0*45, hind 
foot 0*8 to O'O, forefoot 0 55 to 0*67. Colour above, and on sides of head 
below the zygomatie projection, bright pale yellowish red (or bright rust 
colour). Head dark brown. Below greyish white throughout. Tail 
pale fulvous, the terminal hairs at tip white. Fore and hind feet whit- 
ish. Fur short (about 0*35 on hinder part of back), very soft and fine 
dark grey or leaden at the base, except on centre of belly, where it ia 
white throughout its length. The bright colour of the upper surface 
being due to the short pale coloured tips of the hair, any abrasion of 


these gives the animal a dark leaden grey colour above. 

Shull 

Breadth across hinder part of zygomatic arches,....,, 1'05 27 

„ of interorbital constriction, '21 5’5 

„ of brain-pan behind posterior termination of ' 

zygoma, *62 IG 

Length from'anterior molar to incisors, *54 14 

„ of upper molar series, *32 8 

„ of palate to incisors, *86 22*5 

* Breadth of palate between anterior molars, *14 4 

Length of lower jaw, condyle to symphysis, 1*05 27 

,, of lower molar series, *33 8*5 


The nasals are shaped somewhat like a wine-bottle bent in at the 
sides, their external margins being nearly straight behind, then convex, 
then strongly concave, and finally convex again at the front end ; the 
posterior ends are pointed, not truncated. The posterior ends of the 
premaxilleB extend quite 3*5 mm. behind the ends of the nasals and the 
same distance beyond the origin of the zygomatic arch. The zygomatic 
aich is high throughout; the maxillary process does not reach the 
10 
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squamosal along the lower margin, a square process from the malar 
interposing itself and forming the lower edge of the arch for a length of 
1*5 mm. 

The sknll differs from that of K. fuscocapillnfi in having the nasal 
portion shorter, the distance from anterior root of zygoma to symphysis 
of premaxillaries being 15 mm. in fuscocayillus against 12 mm. in the 
present species ; the zygomatic arch is quite difEerently shaped, being 
higher throughout, and the malar bone forms part of the lower margin, 
while in E. fuscocapillus the maxillary and scpiamosal processes meet 
along tho lower margin, so as to exclude the malar ; and the anterior 
palatine foramina aT*e much smaller and narrovrer. 

From E. talpinnsy the skull of the present species differs completely 
in the shape of the nasals and in the extension backwards of the end of 
the preraaxillre ; the shape of tho zygoma presents even a greater diver- 
gence than from E. fuscocapillus^ but the arrangement of the bones in the 
arch are closely similar in E, taljdnus and E, intermedins ; the anterior 
palatine foramina are very much smaller than in E. talpinusy and there 
are other differences which will be apparent on studying Mr. Blanford’s 
very clear account of the contrast between tho skulls of E» fuscocapillus 
and E, talpinus in J. A. S. B., vol. L, pt. II, 1884, pp. 122 —123. 

Teeth, The incisors are very long and pure china- white. The 
molar pattern is as follows : — 


m. 1 


f», 3 


m. 1 


2 


3 


External angles. 

3 

3 

••• 3 

• 4 ■ • I 

••• 3 •«, 

••• 3 


Internal angles. 

3 

2 

2 

5 

3 


3 


and ?^ — - do not differ from the corresponding teeth in E.fus* 
cocapillus and E. talpinus in any important particular. ^ — - differs 
markedly from the corresponding tooth in E. fuscocapillus and resembles 
that of E, talpinus in wanting a posterior lobe behind the hindmost 
outer angle ; both the internal angles too are less prominent in the 
present species, the last angle being much rounded. 

In - — J the anterior lobe is less developed than in E, fuscocapillus^ 

but still there are 4 external and 5 internal angles, not 3 and 4 as in 
E. talpinus. 
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The three species of Ellohius may be thus coutrastod : — 

E. talpinus, E. intermedius. E. fuscocapilhis. 

1. Base of far almost 1. Base of fur dark or 1. Base of fur light groy. 

black. leaden grey. 

2. Zygoma low, malar in- 2. Zygoma high through- 2. Zygoma high in mid- 

terposed between niaxil- out, malar interposed bo- die, maxillary and sqiia- 
Inry and squamosal pro- tween maxillary and niosal processes alono 

cesses in lower margin. squamosal procosses in form lower margin. 

lower margin. 

3. Nasals convex exter- 3. Nasals bottle-shajKjd, or 3. Nasals bottle- shaped, 

tially.^ external margin alter- or external margin alter- 
nately convex and con- natoly convex and con- 
cave. cave. 

4. Premaxillao terminate 4. Preinaxillsc proloTiged 4. Premaxillae prolonged 

posteriorly opposite end behind hind end of na- behind hind end of na- 

of nasals. sals. sals. 

6. has no posterior 5. has no posterior 5. has a prominent 

lobe behind last outer lube behind last outer posterior lobe behind 

angle. angle. last outer angle. 

6. angles 3— 4. 0. angles 4— 5 ... 6. ^ angles 4— 5. 

For the comparison oE the three specimens collected by Capt. 
Yate, I have Mr. Blanford’s voiy full description of a skin and skull of 
E, fusGucapiUus (with figure of skull and teeth) iu the paper before cited, 
and three skins and a skull of the same species in the Indian Muscnni. 
I have no specimen of E. talpinus for comparison, but Mr, Blanford 
has so clearly and, I am sure, accurately given the differences between 
that form and E, fuscocapLlius that I have no hesitation in deciding that 
Capt. Yate’s specimen must be referred to a new species. The only 
known locality for E , fuscocapillus is Quetta, and the Russian E, talpinus 
is recorded by Severtsoff from Western Turkestan ; so that the present 
species is intermediate in its habitat, as well as in iis distinctive charac- 
ters, between the two better known species of the genul^. Severtsoff 
calls his Tm^kestan specimens E. talpinus, var. rufescens, and these may 
j^ove to belong to the species I have described. 

Capt. Yate notes on the ticket of one of the specimens, “ Eyes 
scarcely visible ; caught by day.” 

10. Lagomys rufescens. Gray. 

1. Shadian, Afghan Turkistan, August 2. 

2. Ditto ditto ditto, August 6. 

The above two examples belonging to a well marked and well 
known species need no extended notice ; they agree perfectly with spe- 
cimens collected by Blanford in Persia. The species was originally 
described from a specimen obtained iu Afglianistau, 
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11. Lspus LEUMANNi, Sovert. 

1. Hindu Kush, Afghan Turkistan. 

This specimen is not in very good order, and I refer it rather doubt- 
fully to the species described by Severtsoff {see Ann. & Mag. INat. Hist. 
1876, “ The Mammals of Turkistan”), with which on the whole it seems 
to agree best. So many species of Asiatic hares have been described 
which differ only in minute particulars as to make the task of identify- . 
ing a particular specimen difficult and uncertain ; for the number of 
nominal species probably greatly exceeds the constantly distinguishable 
forms.* In the specimen obtained in the Hindu Kush the ears measure 
from orifice in front about 4' 3 inches, at back 4*8, greatest breadth about 
2*7. The anterior external part of the ear is coloured like the back \ the 
posterior part being pale isabelline, black at the tip and partly down the 
posterior margin. 

The general colour above is mixed pale fawn and black. The chin 
and belly are white and the throat and breast pinkish isabel. The basal 
part of the fur above and where coloured on the limbs and breast is 
grey ; on the belly the fur is white throughout its length. 

The preraaxillaries end behind on a level with the nasals, the laiterr 
bones having the posterior end sloping inwards and the junction of 
their outer and hinder margins slightly rounded. 

The mandible from condyle to symphysis measures 3*4 inches. 

12. Gazella SUBGUITUROSA, Guldcnst. 

1. cT Badghis, Herat. 

Head and horns, with skin of head preserved. Band from between 
hoi’ns to nostrils rufcscent fawn. A pale isabelline band outside this 
from level of inner canthus of eye to upper lip. A dark rufous fawn 
stripe from eye- pits to commissure of lips. The oar measures about 
6*25 inches in length from orifice to tip in front. The horns from the 
base curve outvvtards, forwards, then backwards, and at the tips they 
curve inwards and forwards. There are 20 rings on each horn, and these 
end about 2*5 inches from the tips. The horns measure 14*7 inches 
in length along the curve in front, the distance of the tips apart is 6*9, 
the greatest distance apart 7*6, and the girth at the base about 4*6. 

13. Cekvus cashmirianus, Falconer. 

1. Banks of Oxus near Balkh, Afghan Turkistan. 

This is a casb left antler of an elaphine stag about which Capt. 
Yate gives the following information, This was a horn from the banks 
of the Oxus near Balkli and will help to determine the identity of the 
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deer found in the jungles along that river.** The-antler is not perfect, 
as the beam is broken above the royal, so that the form of the crown 
cannot bo ascertained; the following are the measurements 

Inches. 

Length from buiT to broken end of beam along curve inside, 17‘8 


of brow tine, about, 4 

of bez tine, about, 7 

of royal tine along curve, about, 7*7 

of beam above upper angle of royal, •. 6*9 


Viewed in front, the beam is nearly straight (though of course in- 
clined outwards) as far as the royal, where it begins to curve inwards. 
Viewed from the outer side, it curves slightly back fi*om the bez and 
forwards to the origin of the royal ; above the royal, it curves gently 
back and then forwards and inwards. The brow tine is straight arid 
directed somewhat upwards : the much longer bez is directed outwards 
and upwards, and towards its tip it has a slight curve inwards ; tho 
royal is directed first outwards, then it curves at about 3 inches from 
tho beam strongly upwards and ’ inwards, the point being well insido 
the line of the broken end of the beam. Without measurement, the bez 
looks longer than the royal, and the middles of the bez and brow tines, 
measured along the middle line oE tho beam, are 2*5 inches apart, or 
from upper margin of brow to lower margin of bez at junction with 
beam about 1*7 inches. 

It is quite clear I think that this antler agrees better with that of 
G, cashmirianus than with that of any other deer to which it could bo 
referred. It is quite distinct from G, maral, as figured by Sclator in Trans. 
Zool. Soc., Vol. VIL I may mention that Mr. Wood-Mason, who examin- 
ed this horn before I saw it, came to the conclusion that it must be 
referred to G. cashmirianus. Of course the evidence of such a fragment 
is not conclusive proof that the stag of the Oxus basin is really identical 
with tho Kashmir species ; complete specimens are necessary for the 
settlement of that point. 

AVES. 

1. Ciucus CYANEUS, (Linn.). 

1. $ Zulfikar, Badghis, Herat, Noverahor 26. 

2. (f Ohaliar Shaniba, Mainiauah, February I. 

3. $ Maruchak, Murgbab, Herat, March 13. 

4. cf Maruchak, ditto ditto March 10. 

The males are in immature plumage ; one is noted as having the 
iris yellow. A female, not adult, had the ii'ides dark brown. 
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2. Ciucus MACRURUs, (GmcL). 

1. c/* Maraoliak, Mnrghabi Herat, Maroh 18. 

Adult, wing 13' 7, iris yellow. 

3. Circus cineracjjids, (Mont.). 

1. cT Karawal Khana, Mnrghab, Herat, April 17. 

In adult plumage, but with chestnut streaks on belly and flanks. 

4. Circus crruqinosus, (Linn.). 


1. 


Manichak, 

Murghab, Herat, 

March 

12. 

2. 

S' 

Karawal Kliana, 

ditto ditto. 

April 

IG. 

3. 

% 

Kila Wall, 

ditto ditto, 

May 

13. 


5. ScELOsnziAS radius, (Gmel.). 

1. Ghahar Shamba, Maimanah, February 13. 

In immature plumage ; wing 8*75 inches, tail 5*6, tarsus 1‘52, 
mid toe s. u. 1*32 ; seven bars on the tail. 

6. Accipitbr nisus, (Linn.). 

1. Hauz*i-Khan, Badgliia, Herat, December (5. 

In rather dark plumage ; four bands on tail ; wing 9*4 inches, tail 
7, tarsus 2*35, mid toe 1*6. The specimen is marked male on the ticket, 
and, il' correctly sexod, may be relorable to subspecies A, melaschistvis. 

7. Buteo ferox, (Gmel.). 


1. 

2. 

S 

S' 

Chahar Shamba, 

Mainmanah, 

Maiiiinanah, 

January 

27. 

3. 

? 

Chahar Shamba, 

ditto. 

February 

4. 

4. 

? 

Kara Bel, 

ditto. 

March 

10. 


In all, the tarsi are scutellate in front, the bare portion measuring 
from 1*8 to 2 inches ; the males have the wings 15*9 and 16*5 and the 
females, 17*1 and 17*8 ; in the four specimens, the tarsi measure 3*2 to 
3*3 and the mid toe 1*5 to 1*6. 

8. MiLVUS MIGRANS, (Bodd.). 

1. Chahar Shamba, Maimanah, April 4. 

2. Karawal Khaua, Murghab, Herat, April 9. 

3. Ditto ditto ditto, April 9. 

The wings measure 17 and 18 inches. 
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9. Tinnunculus alaudarius, (Linn.). 

1. Jan. 21 i 2. Feb. 4 ; 3. Fob. 7; Cbahar Sbamba, Maimanah. 

10. Tinnuncdlus CENCHRis, (Naum.). 

1. Marncftink, Baclghia, Herat, March 21. 

2. Karawal Khan a, Badghia, Herat, April 9. 

These two specimens are alike ; the wing coverts are mostly rufous, 
and there are a few small black spots on the abdomen and lower flanks. 
Wing 9 and 8*9 inches, tail 5*6 and 5*75, tarsus 1*23 and 1*25. 

11. Asio OTUS, (Linn.). 

1. Kara Baba, Maimanah, March 10. 

12. Carine bactriana, (Ilutton). 

1. Chahar Shamba, Maimanah, January 25. 

2. Ditto ditto ditto, February 4. 

13. Merops apiaster, Linn.* 

1, 2, 3, 4 Chahar Shamba, Maimanah, April 29 to May 1. 

6, Minar Shadian, Afghan Tnrkistan. 

No. 5 is a young bird with the back green, but the throat coloured 
as in the adult. 

14. CORACIAS gabrula, Linn. 

1, 2, 3 Chahar Shamba, Maimanah, April 30 and May 1. 

4. Min Darakht, ditto, June 1. 

15. CaPBIMULOUS EUR0P.EUS, Linn. 

1, 2, Kila Wali, Mnrghab, Herat, May 12. 

3. Afghan Tnrkistan. 

The pale eastern form separated as (7. nnwini. No. 3 lias rufou.s 
^rs on the wing where 1 and 2 have large white spots. 

16. Ctpselus apus, (Linn.). 

1. Karawal Khana, Badghis, Herat, April 12. 

2. Ditto ditto ditto ditto, April 17. 

3. Kila Wali, Mnrghab, Herat May 13. 

17. Ctpselus melba, (Linn.). 

1. Mnrghab, Herat. 

Wing 8*5 inches, tail 3*35. 
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18 Upupa epops, Linn. 

* 1. Maimanah Chni, March 6. 

19. Lanius piiosnicuroides, Severt. 

1. Marnchaki Badghis, Herat, March 20. 

2. Khwaja Gogirdak, Murghab, ditto, March 27. 

3. 4, Darband-i-Kil Rekhta ditto ditto. May 18. 

6. Marachak, Badghis, ditto, May 18. 

All these specimens fall under section B of the rufous^ tailed 
shrikes as characterised by me in tjie Ibis, 1881, p 433. Nos. 3 and 4 
are in full adult plumage, having the head very rufous, the bill, the 
whole lores, and the post-ocular stripe black, and the lower surface of 
the body white. Nos. 1, 2 and 5 are in immature plumage with bars on 
the breast, but the head is distinctly darker than the back. In all, the 
second primary is cither intermediate in length to the fifth and sixth, or 
equals the sixth. In all stages this species seems to me readily distin- 
guishable from L. isahellinus, Hempr. and Ehr. 

20. Ertthrostbrna parva, (Bechst.). 

1. $ Chahar Shamha, Maimanah, April 29. 

21. Pratincola caprata, (Linn.). 

1. Maruchak, Badghis, Herat, March 19. 

2. cf Karjiwal Khf'ina ditto ditto, April 9. 

3. cT Ditto ditto ditto, April 19. 

4. $ Kila Wall, Murghab ditto, May 13. 


22. Pratincola maura, (Pallas). 


1, 2, 

Kara Baba, Maimanah, 


March 6. 

3. 

Maruchak, Badghis, 

Herat, 

March 18. 

4. 

Ditto ditto 

ditto, 

March 24. 

6. 

Khwajeh Gogirdak, Murghab, ditto, 

March 27. 

G. 

Karawal Khana, Badghis, 

ditto, 

April 9. 


23. Sylvia apfixis, Blyth. 

1. Chahar Sbamba, Maimanah, April 28. 

2. Ditto ditto, Atay 1. 

24. Sylvia minctscula, Hume. 

1. Maruchak, Badghis, Herat, March 13. 
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25. Sylvia mtstacea, Menetr. 

1. Kila Wall, Margfaab, Herat, April 22. 

2. Jalaiari Maimanah, Jane 2. 

This is the species well describe^ and figured by Blanford in his 
• Zoology of Eastern Persia * under the name of Sylvia ruhescens. Its 
occurrence in the localities above cited is of much interest, as the distri • 
bution of the species is thereby considerably extended to both north and 
east of its previously known range. 

26. Sylvia familiaris, Menetr. 

1. Kila Wali, Mnrghab, Herat, April 22. 

2. Darband-i-Kil Keklita, ditto ditto, May 18. 

27. Hypolais pallida, (Hemp and Ehr.). 

1. Jalaiar, Maimanah, June 2. 

2. Ditto. 

28. Hypolais ram a, (Sykes.). 


1. 

Kila Wali, 

Mnrghab, 

Herat, 

April 22. 

2. 

Ditto 

ditto. 


Alay 13. 

3. 

Darband-i-Kil Bekhta, ditto 

ditto, 

May 18. 


29. Acrocephalus stentoreus, (Hempr. and Ehr.). 

1. 2. Kiln Wali, Mnrghab, Herat, May 16. 

30. Cettia cetti, (Marm.), 

1. Chaliar Sliamba, Maimanah, February 20. 

2. Ditto ditto, February 22. 

31. Merula vulgaris, Selby. 

1. ^ Ghahar Shamba, Maimanah, February 2. 

• 2, ^ Ditto ditto, Fobruary 12. 

These examples belong to subspecies M, maxima^ the male having 
the wing 5'6 inches and the female, 5*25. 

32. Merula atrigularis, (Temm.). 

1. Ghahar Shamba, Maimanah, January 25. 

2, 3. Ditto ditto, January 28. 

4. Ditto ditto, February 22. 

5. Ditto ditto, April 4. 

2 and 3 have the lores, chin, throat, and breast quite black* 

11 
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33. Ctanecula suecica, (Linn#). 

1 . Mornohak, Badghis, Herat, March 18. 

2. Karawal Khana, ditto ditto, March 24. 

8. Ditto ditto ditto, April 9- 

4. Yedikul, Maim^iah, May 8l. 

34. Monticola ctANUs, (Linn.), 

1. Darband*i-Kil Rekhta, Murghah Herat, May 18. 

2. Shadian, Afghan Turkistan, July 12. 

3. Ditto ditto. Sept. I. 

No». 2 and 3 are in immature plumage. 

35. Ruticilla rdpiventris, (VioilL). 

1. Deh Tang, Ghorband, Kabul, October S. 

In female plumage. 

36. Ruticilla erythronota, (Evermn.). 

1. Ghahar Shamba, Maimanah, March 3. 

2. Andkhni, Maroh 20. 

37. Saxicola morio, Hemp, and Ehr. 

1. Maruchak, Badghis, Herat, March 18. 

2. Karawal Khana, ditto ditto, April 9. 

3. Shadian, Afghan Turkistan, July 9, 

No. 3 is a nestling. 

38. Saxicola opistholeuca, Strickland. 

1. Maruchak, Badghis. Herat, March 20. 

39. Saxicola deserti, Temm.. 

1. Maruchak, Murghat, Herat, March 19. 

An adult male, wing 3* 56 inches, black on lateral rcctrices 1*7 ; 
white edge on inner web of primaries not extending to shaft of featherb. 
Second primary intermediate in length to fifth and sixth. 

40. Saxicola finschii, Hengl. 

1. Kara Bala, Maimanah, March 14. 

41. Saxicola isabellina, Rupp. 

1. Chahar Shamba, Maimanah, April 4. 

... ditto, April 17. 

3. Khwaja Gogirdak, 

The black on the lateral tail feathers measures 0*95 inch. 
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42. CiNCLUS ASiATicus, Bechst. 

1. Iskar, A.fghan Tnrkistan, Oct. 5. 

2 & 3 Deh Tang, Ghorband, Kabul, Oct. 8. 

No. 1 is a grey, spotted, young bird. 

43. IlfBUNDO BUSTICA, Linu. 

1. 2, Karawal Khana, Badgkis, Herat, April 12. 

44. COTYLB RIPARIA, (liiun.). 

1. Karawal Khana, Badgkis, Herat, April 14. 

45. Cottle rupesiris, (Scop.). 

1. Darband-i-Kil Rokhta, Murgkab, Herat, May 18 . 

46. Troglodytes parvulus, Koch. 

1. Ghabar Sliamba, Maimanah, January 26. 

2. Ditto ditto, January 28. 

3. Ditto ditto, February 1. 

Rather deeply coloured wrens, reddish brown abo\re, the throat 
grey, and the general barring not so prominent as in T. nipalensis, 

47. SiTTA STRIACA, Ehr. 

1. 2. Darband-i-Kil Rekkta, Morghab, Herat, May 18. 

The wings measure 3*45 and 3*4 inches, tail 2'15, tarsus* 1 and ciil- 
men 1 and 1*02. 

48. Motacilla alba, Linn. 

f. Maruchak, Badgkis, Herat, Docomber 15. 

2. Cbabar Shamba, Maimanah, Atarch^S. 

3. Ditto ditto, April 4. 

49. Motacilla melanopb, Pall. 

1. Ghabar Shamba, Molmanab, April 28. 

50. Bddytes melanocephala, (Licht.). 

1. (J Kbwaja Gogirdak, Murgkab, Herat, Mar. 27. 

This example is in full spring plumage. 

51. Budytes citeeola, (Pall.). 

1, 2, G bailor Sbamba, Maimanah, April 28, 
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52. Anthus blakistoni, Swinhoe. 


1. Chahar 

Sham ba,'_M aimanah, 

February 

3. 

2. Ditto 

ditto, 

February 

7. 

3. Ditto 

ditto, 

February 

8. 

4, 5. Ditto 

ditto. 

Februasry 22. 


53. Anthus rosaceus, Hodgs. 

1. Maruchak, Badghis, Herat» March 10. 

In winter plumage. 

54. Alauda guttata, Brooks. 

1. Kila Wali, Murghab, Herat. 

Wing 3*6 inches, culmen 0*65, hind claw 0’6. Tertials 0*6 short of 
longest primary, breast finely streaked. 

55. Alauda cristata, Linn. 

1. Chahar Shamba, Maimanah, January 4. 

2. Ditto ditto, January 26. 

The wings measure 4*5 and 4*0 inches, culmen 0*85 and 0*75. 

56. Calandrella brachydacttla, (Leisl.). 

1, 2 Maruchak, Badghis, Herat, March 17. 

3. Khwajah Gogirdak, Murghab, ditto, March 27. 

57. Melanocorypha bimaculata, (Menetr.). 

1. 2, 3. Hauz-i-Khan, Murghab, Herat, Deo. 12. 

58. Carduelts caniceps, (Vig.). 

« 1. Andkhui, March 

59. Erythrospiza obsoleta, (Licht.). 

1, 2, Khwajah Gogirdak, Murghab, Herat, March 27. 

Both examples have the bill black. 

60. Passer montanus, Linn. 

Chahar Shamba, Maimanah, January 29. 

61. Passer indicus, Jard and Selby. 

1, 2, 3, 4. d Karawal Khana. Murghab, Herat, April 15. 
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62. Passer iiispaniolensis, Temm. 

1. Kara Bol, Maimanah, March 10. 

2. Ynlla Ghashma, Mnrghab, Herat, March 10. 

3,4,Khwajah Gogirdak, ditto, ditto, March 27. 

5. 6, Karawal Khana, ditto, ditto, April 12. 

No. 5 is a young bird. 

63. Emberiza ptrriiuloides, Pall. 

1. $ Maimanah. 

2. $ Ohahar Shamba, ditto, February 1. 

64. Emberiza sch^niclus, Linn. 

1. $ Ghahar Shamba, Maimanah, Feb. 20. 

2, 3, cf Ditto ditto, March 3. 

4, $ Kara Bel, ditto, March 10. 

5, ^ GullaGhashma, Murghab( Herat) March 10. 

65. Emberiza fucata, Pall. 

1. Shadian, Afghan Tnrkistan, July 17. 

In immature plumage with dark rufous patches appearing on 
breast. The feet arc very pale and the claws pale horny. 

66. EusrizA luteola, (Sparrm.). 

1, 2, cf Ghahar Shamba, Maimanah, April 28. 



3, 

$ Ditto 

ditto. 

April 30. 


4. 

$ Kila Wali, Mnrghab, Herat, May 12. 


6. 

cf juv. ditto 

ditto, 

May 13. 

67. 

CoRVUS fruoilegus, Linn. 



a. 

Maruchak, Mnrghab, Herat, 

March 19. 


2. 

Ditto 

ditto. 

March 23. 

68. 

CoRVUS MONEDULA, Linn. 




1. 

Maruchak, Murghab, Herat, March 18. 


2. 

Ditto 

ditto, 

March 21. 


3. 

Karawal Khana, 

ditto, 

April 15. 


4. 

Marnchak, 

ditto. 

Deo. 25. 

69. 

Pica bdstica, (Scop.). 




1. 

Ghahar Shamba, 

Maimanah, 

February 3. 


2. 

Ditto 

ditto. 

February 7. 


70. Sturnus vulgaris, (Linn.). 

1. Ghahar Shamba, February 11. 
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71. Sturnus poiiTaratskyi, Finscli. 

1, 2 Chahar Shamba, Maimanab, February 11. 
3. Ditto ditto, Fobraary 14. 

72. Pastor roseus, (Linn.). 

1, 2, Karawal Khana, Badghis, Herat, April 14. 

73. CoLUMBA intermedia, Strickland. 

1. Ghabar Shamba, Maimanah, February 22. 

74. CoLUMBA EVERSMANNi, Bonap. 

1, Min Daraklit, Maimanah, June 1. 

75. Tdrtur auritus, Gray. 

1. Chilik, Afghan Turkistan, July 2. 

7G. Pterocles alchata, (Linn.). 

1. 2 cf Kham-i-ab, Afghan Turkistan, June 18. 
3. S „ ditto 

77. Phasianus principalis, Sclater. 


1. 

cT 

Chahar Shamba, Maimanah, 

Feb. 10. 

2. 

cf 

Marnchak, 

Murghab, Herat, 

March 10. 

3. 

cf 

Ditto 

ditto, 

March 20. 

4. 

¥ 

Ditto 

ditto. 

March 26. 

5. 

¥ 

Ditto 

ditto. 

Dec. 25. 


This fine pheasant has lately been described as now, from specimens 
obtained in the basin of the Murghab river by officers of the Afghan 
Boundary Commission. It is veiy like Phasianus shawi of Eastern 
Turkistan, but is fairly distinguishable from it by apparently constant 
characters. I have examined some half dozen males of this pheasant, 
and I note that the variation between individuals is very small ; ox!e, 
however (No 1) above has a distinct wash of green on the rump and 
upper tail coverts, and a small snow white spot on one side of the hind- 
neck, marking the position of a demi-collar. On the characters and dis- 
tribution of P. principalis^ P. shawi, and other alKes of P. colchicus, Mr. 
Seebohm’s interesting paper in the Ibis for April 1887, p. 168 may bo 
consulted. 

78. Tetraogallus himalatensis (Gray). 

1. Dhap Darah, Hindu Kush, Turkistan, Oct. 7. 
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79. CoTUNix COMMUNIS, Bonn. 

1. cf Ohahar Shamba, Maimanah, April 4. 

2. f Karawal Khana, Mnrghab Horat, April 19. 

3. (f Ghahar Sbamba, Maimanah, May 6. 

80. ^GIALITES CURONICA, Gmel. 

1, 2, Karawal Khana, Mnrghab, Herat, April 10, 

81. Ohettusia villotjei, (Audouin). 

1, 2, Kham-i-ab, Oxns, Afghan Tnrkistan, Juno 12. 

82. Vanellus cristatus, Meyer. 

1. Ghahar Shamba, Maimanah, Feb. 11. 

83. SCOLOPAX RUSTICULA, (Linn.). 

1. Ghahar Shamba, Maimanah, Feb. 3. 

84. Gallinago solitaria, Hodgs. 

1. Dell Tang, Ghorband, Kabul, October 8. 

85. Gallinago scolopacinus, Bonap. 

1. Ghahar Shamba, Maimanah, February 5. 

86. Machetes pugnax, (Linn.). 

1. cT Ghahar Shamba, Maimanah, Febniary 19. 

2. 9 Ditto ditto April 4. 

87. Totanus ochropus, (Linn.). 

1. Karawal Khana, Mnrghab, Herat, April 14. 

88. Tringoiees hypoleucus, (Linn.). 

1. Darband-i-Kol Hekhta, Mnrghab, Horat, May 18. 

2. Maruchak ditto ditto, May 22. 

* 89. Himantopus candidus, Bonn. 

1. Oxns, Afghan Tnrkistan 

2, Kham-i-ab, ditto ditto, Jane 12. 

90. Otis tetrax, Linn. 

1. Maruchak, Mnrghab,^ Herat, March 12. 

2. Ghamau-i-Bcd, Badghis, ditto Due. 

91. Rallus aquaticus, Linn. 

1. Maruchak, Mnrghab, Herat, Doc. 23. 
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92. POBZANA MAfiUETTA, Lcach. 

1. Karawal Khana, Mnrghab, Herat, April 9. 

2. Chahar Shamba, Maimanah, April 30. 

93. PORZANA BAILLONI, (VieilL). 

1, 2 Kila Wali| Margliab, Herat, April 24. 

94. Crex pratensis, Bechst. 

1. Marachak, Murghab, Herat, May 7. 

95. Fulica atra, Linn. 

1. Andkhui, March 

96. Larus ridibundus, Linn. 

1. Maruchak, Murghab, Herat, March 18. 

97. Sterna anglica, Mont. 

1. Oicns, Afghan Tarkistan. 

2. Kham-i-ab, Oxus, Afghan Tarkistan, Jane 12. 

98. Sterna minuta, Linn. 

1. Kham-i-ab, Afghan Tarkistan, Jane 12. 

99. PUALACROCORAX CARBO, (Linn.). 

1. cf Maracliak, Badghis, Herat, March 19. 

A fine example in full breeding plumage. 

100. Anas strepera, Linn. 

1. Karawal Khana, Marghab, Herat, April 16. 

101. Anas angustirostris Menetr. 

1. Kham-i-ab, Ozas, Afghan Tarkistan, Juno 12. 

102. Anas creeca, Linn. 

1. cf Chahar Shamba, Maimanah, Jan. 25. 

2 . 9 

103. Anas penelope, Linn. 

1. d* Marachak, Marghab, Herat, March 15. 

104. Fuligula cristata, (Linn.). 

1. Chahar Shamba, Maimanah, Feb. 20. 


[No. 1, 
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105. Fuligula nyroca, (Giild.). 

1. cf 2 9 Kila Wali, Murghab, Herat, Maroh 5. 

3. d* Maruchak, Badghis, dittos Maroh 16. 

. 106. Clangula glaucion, (Linn.). 

1. 2 Chahar Shamba, Maimanah Feb. 12. 

2. Maruohak, Murghab, Herat, March 15. 

3. cT Ditto ditto, March 20. 

107. Ebismatura leucocepuala, Scop. 

1. Maruchak, Afgliaii Tarkistan, March 21. 

108. Meugus ALBELhus, (Linn.). 

1. Adult, Maimanah, Feb. 10. 

2. ^ jno. Chahnr Shamba, Maimanah, Feb. 12. 

3. 9 Ditto ditto, Feb. 17. 

No. 1 is in line black and wliiie plnn^ago. 

109. Tadorna vdlpanser, Flem. 

1. Oxus, Afgliaii Turkistaii, Feb. 

110. Casahca rutila, Pall. 

1. Karawal Khaaa, Murghab, Herat, April 10. 


VII. — On the Species of Lorantlius indujenous to Perak . — By George 
King, M. B., LL. D., F. L. S., Superintendent of the Iloyal Botanic 
Garden, CalctUta^ 

[Received 29th March 1887 ; — Head Ith May 1887.] 

Prior to the date of the punitive expedition which was despatclicd 
to*Perak some years ago, that province was practically an unknown 
country. One of the results of the expedition jnst mentioned was the 
location in the state of a British Resident. And as the office of Resident 
has, fortunately for the interests of science and civilization, been held,, 
almost from its first institution, by Sir Hugh Low, we are now in pos- 
session of the materials for obtaining some knowledge of its natural 
history. During the past few years considerable botanical collections 
have been accumulated by the Rov. Father Scortechini (now, alas ! no 
more) who collected on behalf of the Perak Government, and by Mr. 
H. H. Kunstler, who collected for the Calcutta Botanic Garden. From 
the materials bi-ought together by these gentlemen and which have coma 
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into my hands, I propose to draw up, as time permits, lists of species al- 
ready described, together with descriptions of any which appear to be new. 
And I now begin the series by an enumeration of the species of Zoran- 
thus indigenous to the province. 

The list which follows contains in all twenty-five species, of which 
eleven are described for the first time. At the end of the list I have 
appended descriptions of two new Sumatran species collected by Mr. 
H. 0. Forbes. The genus being rather large and polymorphic, it has been 
divided into sections. In the following enumemtion, I follow the 
sectional divisions adopted, in their Genera Plantarum, by Sir J. D. 
Hooker and and the late Mr. Bentham. 

Section I. EOLORANTniTS. 

t. L. Lohhiiy Hook. fil. Flora Brit. India, V, 204. 

The commonest species in the province ; growing on trees of various 
species, at elevations of from 500 to 4000 feet ; found also in Penang and 
apparently also in Borneo. This species approaches very closely the 
Sumatran species L. axanthusy Korth. 

Section II. PlTfflNICANTHEMUM. 

2. Tj, pulcher^ DC. Prod. IV, 295 : Hook. fil. FI. Brit. Ind. V, 
205 ; L. speciosus, Wall. Cat. 518 ; L. coccinetis^ Hook. Bot. Misc. t. 
58 ; Dendrophthoe pulcheYf Miq. FI. Ind. Bat. I, pt. 1, 821. 

Common ; but scarcely ascending so high as the last. This varies 
greatly as to the breadth of its leaves which in some plants is as much 
as 3 inches, while in othei’S it is barely 1 inch. Found also in Penang, 
and represented in Tenassorim by the closely allied species L. Parishii, 
Hook, fil., and in Java by L. Lyndenianus^ Zoll. 

3. L, pentapetalus, Roxb. FI. Ind. I, 553, Ed. Carey and Wallich, 
11, 290. ; Hook. fil. Fl. Brit. Ind. V. 206 ; DC. Prod. IV, 295 ; Wall. 
Pi. As. Rar. in, t. 225, and Cat. 503 ; Kurz For. Flora Burmah, ii, 322 ; 
Griff. Notulae, IV, 617, and Ic. PL Asiat. t. 624, 625 ; Korth. Verhand, 
Loranth. 66 ; Blame Fl. Javae Loranth. 39, t. 14 and 23 A. ; Phoen, 
pentapetalunfi) Miq. Fl. Ind. Bat. I, Pt. 1, p. 823 : Zendrophthoe penta* 
petalay G. Don. Syst. iii, 419. 

This is not very common in the province. It is a widely distribut- 
ed species, being found in India from Nepal, along tho outer and lower 
Himalaya, to Sikkim \ thence through Assam, tho Khasia Hills, Chitta- 
gong, to Burmah : it extends also to the Andamans, Penang, Malacca, 
Banka, Java, Sumatra, Borneo, and probably to other islands of the 
Malayan Archipelago. Sir J. D. Hooker reduces to this species ft 
polycarpus, Wall. Cat. 540, and L. erythrostachys. Wall. MSS. 
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4. L. coccineusy Jack in Mai. Misc. I, 8 ; Hook. Bot. Misc. i, 278 ; 
Hook. fil. FI. Brit. Ind. V, 206 ; Bozb. FL Ind. Ed. Carey and Wall, ii, 
215 ; DC. Prod. IV, 296 ; Korth. Verhand. Loranth. 68 ; Griff. Notul. IV, 
620, and Ic. PJ. Asiat. t. 626. L, racemiferus^ Wall. Cat. 539 ; Phos- 
nicanthemum coccineum and Bennetianum^ Miq. FI. Ind. Bat. I, pt. I. 
825, 826 ; Dendrophthoe coccinea, G. Don. Syst. iii, 419. 

At low elevations : not common in the province : is found also in 
Pegu, Tavoy, Malacca, Singapore, and Penang, and extends to India 
(Cachar) and to some of the islands of the Malayan Archipelago. 

Section HI, Heteranthus. 

5. L. heteranthus, Wall. Cat. 537; Hook. fil. FI. Brit. Ind. V, 203 ; 
DO. Prod. V. 306 ; L. eJeutheropetalus^ Kurz in Journ. As. Soc. Beng. 
1871, ii, 64, and For. Flora Burmah, ii, 321 ; Dendrophthoe macrocali/.c^ 
Miq. FI. Ind. Bat. I. Pt. 1, 821. 

Found in this province only in Laroot. This species extends as 
far northwards as Chittagong, where it was once collected by Mr. 
Lister. Wallich and Brandis found it in Burmah. Southward it ex- 
tends to Java and Borneo. 

6. L. crassipotalnSf nov. spec. Glabrous in all its parts, except the 
bracteoles and calyx-tube which are puberulous ; branchlets thick, 
striate, polished, the bark dark coloured ; leaves coriaceous, rigid, petio- 
late, scattered, broadly ovate-oblong, rarely ovatc-elliptic ; apex obtuse ; 
base attenuate ; shining on the upper, dull on the lower, surface ; nerves 
invisible when fresh, obscure when dry, midrib slightly prominent: 
length of blade 1*5 to 2 in. (in the ovate-elliptic leaves as much as 2’5 in.) ; 
breadth about 1 inch, rarely 1*5 in. ; petiole *25 in. long, stout ; racemes 
longer than the leaves, stout, rigid, erect, axillary, sparsely many-flowered ; 
pedicel thick, ’15 in. long, bearing at itsrapex a single broad, cochleato, 
bract, bracteole 0 ; calyx-tube cylindric, the limb wide-spreading, trun- 
cate, cup-shaped ; corolla straight, narrowly conical, petals, 5, thick, 
distinct to their bases, smooth and yellowish externally, ridged and of a 
bright red internally, '75 in. long; anthers linear, half as long as tlio 
petals, basifixed : style filiform, stigma minute. 

Perak, on Gunong Idjou. Scortechini, Hos. 363 and 521. 

7. nov. spec. Quite glabrous ; branches long, straight, 
strongly 4-angled, slightly flattened especially at the nodes, the bark 
polished and dark in colour; leaves coriaceous, petiolate, opposite, 
elliptic-lanceolate or ovate-oblong, gradually narrowed to the sub-acute 
or obtuse apex, narrowed rather suddenly to the petiole at the base ; 
nerves obscure even when dry, midrib slightly prominent ; length of 
blade 3'5 in. to 5 in. ; breadth 1'5 in. to nearly 2 in. ; petiole about *5 iu. 



02 G. King — On the Speeiea of Loranihus indigenous to Perak, [No. 1, 

long ; flowers crowded in small, sessile, axillary clusters i bract 0 ; 
bracteoles cohering into a short, cylindric, obscurely 2 to 4-crenate tube 
which, in the unfertilised flower, envelopes the whole of the calyr 
except its limb ; calyx-tnbe shorter than the cylindric, truncate limb ; 
petals 4, distinct, fleshy, linear, *35 in. long, reflexed from about the 
middle ; anthers linear, basifixod, nearly as long as the filaments, curved 
when mature; style shorter than the petals; stigma small, truncate ; 
fruit *3 in. in diameter, globular, smooth, crowned by the rather long 
cylindric calyx-limb and enveloped at its base by the persistent brac- 
teolar cup. 

Perak, at elevations of from 3000 to 3600 feet ; Scortechini, Nos. 
391 and 581 ; Kunstlor (King’s collector) No. 3240. 

A I'emarkable spc^cies ; Avith long, slender, polished branches which 
are almost black when dry. From the flower-bearing axils there often 
arise short, leaf-and-flower-beai-ing branches ; and as the leaves on these 
(in herbarium specimens) usually fall off, they assume the appearance 
of long-pedunclod cymes. This is clearly a Heteranthus ; but it does 
not quite conform to the definition of that section given by Mr. Bentham 
and Sir J. D. Hooker in their Gen, Plantar, (iii, 208), inasmuch as there 
is no bract jAresent, and there are bracteoles which form a cup almost 
entirely enveloping the calyx in the flower, and persisting even in the 
ripe fruit. 

I have named this species from the length of its branches. 

Section IV. Ciclanthus. 

8. L. senrruJa, Linn. var. obtecta, Kurz For. FI. Burm. ii, 319 ; 
Hook. til. FI. Brit. Iiid. V, 209 : Ij. obteefu^y Wall. Cat. 534 : L, concavi^ 
foliusy Griif. Notul. lY, 615. 

Very common at low ^levai ions ; Scortechini, Nos. 3116, 4216. 

The typical form of this species occurs throughout the whole of 
British India ; its other varieties, as defined in the Flora of British 
India, viz,, hmigalensis^ laevigata, and graciliflora having each a more 
circumscribed distribution. ' 

9. L, ferrugineus, Roxb. FI. Ind. I, 551, ii, 188 ; DC, Prod. IV, 
299 ; Wall. Cat. 500 ; Hook. til. FI. Brit. Ind. V. 210 ; Jack in Mai. 
Misc. i, 9, and in Hook* Bot. Misc. i,*279, t, 59 ; Pendrophthoe ferruginea, 
G. Don Gen. Syst. iii, 420 ; Miq. FI. Ind. Bat. I, Pb. 1, 812. 

Not uncommon at low elevations ; Seotechini, Nos. 6306, 2099. 

Very common in Malacca, Singapore, and Penang: found also by 
Kurz in lower Burmah. Distributed also in Sumatra and Java. A 
specimen in the Calcutta Herbarium and named by him L. Oortianus 
Korth. is the same as this : and, if Junghuhn’s identification is correct, 
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Korthal’s name, as being the older, must supplant Roxburgh’s. Den- 
drophthne {gnea, Scheff. from Banka, according to the specimen in 
the Calcutta collection, is also the same as this. L. SchtiUesUy BL, (FI. 
Jav. Loranth, t. 2) appears to me referable to L. scurrula, Linn, rather 
than to this. 

10. L. Malacce^isisj Hook. fil. FI. Brit. India, V, 210. 

On high trees, at elevations of from 3000 to 4o00 feet. King’s 
Collector (Kunstler) No. 6280: found also at Malacca by Griflith. 

Section V. Dendiu)i»htit()e. 

11. L. grandifrotis, nov. spec. Young branches rather thin, terete, 
little swollen at the nodes, the bark dark-colouied, lenticillate : leaves 
sub-opposite or alternate, i*arely exactly opposite, coriaceous, petiolate, 
broadly ovate or ovate-oblong, the apex sub-acute, tlio base rounded or 
emargiuate ; main nerves 4 to 6 pairs, ascending, prominent (as is the 
midrib) especially on the lower surface ; both surfacies dull, sparsely 
pulverulent ; length of blade 5 to 8 inclics, breadth 3 in. to 4’ 5 in. ; 
petiole ‘6 in. to 1 inch : the whole inflorescence covered with minute 
pulverulent, sub-deciduous, tomentum ; racemes solitary, axillary, or from 
tho older leafless branches, woody, erect, or slightly curved, 2*5 in. 
long, about 30-flowored, pedicels short ; bract small, thick, clawed ; 
calyx-tube cylindric, inflated at tho base, the limb much longer than the 
short, sub-globose, ovary, 5 or 6 toothed ; corolla-tube 3 inches long, 
cylindrical, 5 or 6-striate, slightly inflated towards the limb ; lobes of 
limb '5 in. long, reflexed, linear; anthers basifixed, linear, about half 
as long as the lobes ; style filiform, a little longer than the stamens ; 
stigma small, sub-globoso. 

In the low country, not very common. Scorlechini, No. 926 ; 
Kunstler, Nos. 786 and 2067. Found also in the Lampoiigs, in Sumatra, 
on trees by the edge of heavy forest. H. O. Forbes, No. 1665. 

When young tho whole exterior of tho corolla is tomentose like tho 
calyx, but when fully expanded it occasionally becomes sub-glabrous. 
Tlffe base of the corolla is whitish; tho upper part pink. In advanced 
bud some of the corollas are constricted at the apex and inflated towards 
the middle ; but when fully expanded the corolla is tubular, gradually 
widening towards the mouth. This fine species comes near pontandriis 
as to technical characters : but in general appearance it somewhat 
resembles L. longiflorus, Desr. It is, however, well distinct from tho 
latter by its differently shaped, more distinctly nerved leaves; and 
by its more erect, rigid, and scurfy inflorescence. 

12. L. pentandrus, Linn. Mant. 63; Bl. Bijdr. 661 ; Hook. fil. FI. 
Brit. Ind. V, 216 ; DC. Prod. IV, 305 ; Kurz For. FI. Burmali, II, 320 ; 
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Wall. Oat. 614: KoiHih. Verhand. Loranth. 80; BluAie FI. Javae, Loranth. 
83, t. 10 : L, farinosus^ Desr. in Lamk. Encycl. iii, 697 ; Roxb. FI. Ind. 
Ed. Carey and Wall, ii, 221 ; Griff. Notul. IV, 616, and Ic. PI. Asiat. t. 
620, f. 1, 2 ; Dendrophthoe pentandra and farinosa, Miq. FI. Ind. Bat. I ; 
pt. 1, 818, 819; Eiijtrmithe farinosa, G. Don. Gen. Syst. IV, 427. 

Very common in all parts of the province at low elevations (Knnstler, 
Nos. 4931, 7538, 7767 ; Scortcehini, No. 606) ; distributed northwards 
through B arm ah and Chittagong as far as Sylhet, and southwards in tho 
Malayan Peninsula and Archipelago generally. Sir J. D. Hooker reduces 
to this species L, rigidvs, contractus, and Finlay sonianus, Wall. Cat. 
Nos. 631, G8G4, and G871. 

13. L. Scortechluii^TLOY. Glabrous, the young branches thick, 

terete, scarcely swollen at the nodes, the bark reddish ; leaves coria- 
ceous, petiolate, in verticels of about G, oblong- lanceolate or oblong- 
elliptic, the apex shortly caudate-acuminate, tho base attenuate ; mid- 
rib prominent on both surfaces, nerves invisible in fresh, obscure in 
dry, specimens, about 15 pairs, sub-horizontal ; length of blade 7 to 8 
inches ; breadth 2’25 to nearly 3 inches ; petioles stout, 1*26 in. ; 
racemes with a thick, pitted, woody axis little more than 1*5 in. long, 
axillary ; flowers numerous, cjrowdcd ; bract minute, cochleate, clawed ; 
calyx tube cylindnc, the limb irregularly dentate ; corolla curved, tubu- 
lar, slightly expanded upwards and G-angled near its junction with tho 
6-cleft limb ; lobes of limb linear, slightly expanded at the base, about 
a fifth of the length of tho tube ; anthers linear, obtuse, about half as 
long as the lobes ; style as long as the stamens ; stigma globose, 
small ; corolla tube 4 in. long, limb 1 inch. 

At elevations under 1000 feet, not common : Sortechini, No. 906 ; 
Kunstler (King’s collector), No. G020. 

This is a fine species, and is distinguished amongst Asiatic Dendro- 
pthoes by its large, verticil late leaves. The corolla is 'of a pale yellow, 
the lobes of the limb being tinged with green : the stigma is red. 

14. L. Diithieanus, nov. spec. Young shoots terete, not swollen 
at the nodes, bark pale pinkish, sparsely lenticellate ; axis of infloT*es- 
cence and bracts minutely pubescent ; other parts quite glabrous ; leaves 
coriaceous, alternate opposite or in verticels of 3, petiolate, oblong-elliptic 
or elliptic-lanceolate with sub-acute apex and attenuate base, midrib 
and nerves invisible in tho fresh, slightly visible in dry, specimens ; 
length of blade 2*5 to 3 inches, breadth *76 in. to 1 in., petiole *4 in. 
long ; racemes slender, axillary, shortly pedunculate, about 6-flowered ; 
bract small, cochleate, clawed ; bracteoles 0 ; calyx-tube cylindric, the 
limb, short, truncate, waved ; corolla tubular, bright red in colour, 
curved, inflated upwards, constricted at the base and at the apex when in 
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bud, G-striate, limb about one third of the length pf the tube ; the lobes 
6, linear, snb-spathulate, thickened at the tips, re*flexed ; anther linear, 
about half as long as the lobes, basifixed ; style filiform, as long as the 
stamens ; stigma small, globular. 

Collected only once by the late Father Scoriechini, the exact loca- 
lity being unknown. 

A species allied to curvatus, Bl., but with a hexamorous, glabrous 
corolla, which is moreover wider and of a different colour from that of 
curvatus ; also with narrower and more irregularly disposed loaves than 
in that species. Named after Mr. J. F. Duthie, Superiiitendout of the 
Botanic Garden, Saharunporo. 

• Section VI. Loxanthera. 

15. L. s 2 oeciosusf Bl. FI. Jav. Loranth. 15, i. 20, and 23 fig. C. 
Miq. FI. Ind. Bat. I, Pt. 822. ; L. coccineus, llcinw. MSS. (not of 
Jack) Bl. Bijdr. 664 ; L. Ucinioardtiamis^ Scliult. Syst. DC. Prod. IV , 
706 : L. loxaiitheruSy DC. 1. c. p. 316. 

Apparently not common in the Province ; Scortcchini, No. 1328 ; 
on the banks of the Kinta river (Kunstler, No. 767.) There is a single 
specimen in the Calcutta Herbarium from Malacca. The species is 
found in Sumatra (Forbes No. 3234a) and in Java. 

Section VII. Macrosolen. 
a. longijlorae, 

16. L. formosHs, Bl. Bijdr. 664 and FI. Jav. Loranth. t. 15 ; DC. 
Prod. IV, 297 ; Kurz For. Flora Burmahii, 317 ; Hook. fil. FI. Brit. Tiid. 
V, 220; Macrosolen /orwiosas, Miq. FI. Ind. Bat. I, Pt. 1, 827 
tranthe formosa, G. Don Gen. Syst. iii, 426. 

At elevationig of from 3000 to 4000 feet, Kunstler, Nos. 2170 and 
6264: found also in Java, and, according to a single leaf specimen in 
the Calcutta Herbarium (Gri filth, No. 2729), also in Burmah. 

• 17. Zr. Zen, nov. spec. Quite glabrous ; young branches stout, 

terete, the ba^ pale ; leaves coriaceous, sub-sessile, opposite, ovate- 
oblong, gradually narrowed to the sub-acuminate apex, the base rounded, 
not cordate ; midrib and nerves prominent on both surfaces (when dry) 
but especially on the lower ; primary lateral nerves about 6 pairs, 
secondary about 8 pairs ; length of blade 8 to 10 inches, breadth 3 in. 
to 4*5 in,; petiole very stout, about ’15 in. long; racemes very short, 
from the axils of the leaves and also from the old wood ; bracteoles 3, 
minute, broad, united by their bases ; calyx-tube cylindric, smooth, the 
limb truncate, slightly wavy ; coi’olla clavato and boldly 6-angled in bud, 
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slightly curved, tubular, inflated at the base of the limb, lobes of the 
limb 6, reflexed, sub-spathulate, keeled externally, the tips thickened ; 
authors lialf as long as the lobes, linear, basifixed, with a slight process 
at the union with the filament ; style filiform, as long as the stamens ; 
stigma truncate ; berry *5 in. long, ovoid, bright yellow at first, black 
when npo ; length of corolla- tube 2*5 in., of limb *6 in. 

At elevations under 500 feet, H. H. Kunstlcr (King’s collector), 
Nos. 2669, 2760, 6009, 8460. 

This comes near Z. formosics, BL, but has much larger leaves, which 
have rounded (not acute) bases as in that species. The corolla also 
differs. Mr. Kunstlcr describes this as a very handsome species, the tube 
of the corolla being of a rich yellow, the limb bright green externally 
and dark rod inside. It is a large species, plants of it offen reaching 8 
to 10 Feet in length. 

18. Z. dianthaSf King and Scort. MSS. Quite glabrous, the young 
shoots terete, thin, scarcely swollen at the nodes, the bark pale ; leaves 
thinly coriaceous, entire, shortly pctiolatc, opposite, exactly lanceolato 
rarely ovate-lanceolate, the apex acuminate ; midrib and primary nerves 
slightly visible when fresh, rather distinct when dry ; length of blade 3 in, 
to 5 in,, breadth *75 in. to 2*6 in. ; petioles slender, *2 in. long; cymes 
axillary, sessile, 2-flowcrcd ; bi’acts at base of cyme 2, decussate, ovate- 
acute ; bracteoles of the individual flowers united into a short, thick 
annulus which surrounds the base of the flower ; calyx-tube smooth, 
cylindHc, the limb short, truncate ; corolla narrowly tabular, inflated 
and boldly 6-angled just under the limb, claviitc in bud ; limb with 6 
twisted, reflexed, oblanceolate or sub-spathulato lobes which are keeled 
and inflated at the base ; anthers basifixed, liifbar, one-third of the 
length of the lobes of the limb ; style filiform, as long as the stamens ; 
stigma small, capitate ; fruit globular, smooth, *5 in. in diam., crowned 
by the calyx-limb ; length of corolla tube 2’5 in. ; of limb *75 in. 

At elevations under 500 feet ; Scortecliini, Nos. 70 and 604a ; 
King’s Collector, Nos. 1870, 6446. 

This species comes near formosus, Bl., from which the sessile, 2- 
flowered cymes, single, decussate pair of bracts, the annulus formed of 
the united bracteoles, and the globular berry are the best characters to 
distinguish it. This also must be near Z. meluitangensis, Korth., of 
which 1 have seen no specimen. The tube of the corolla of this species 
is described as scarlet, and the lobes of the limb as green, with purple 
edges and a jmle lino along the anterior surface. The late Father 
Scortochini left a drawing of this species, to which I have added the 
details. He left no MSS. name for the species, but, from a note on 
the dmwing, he appears to have considered it to be L, formosus, Bl. or 
near it. 
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19. L. cvenius, Bl. FI. Javao Lorantli. t. 16; L. avenis, Bl. Bijdr. 
G63. ; Korihals Vcrhand. Lorantli. 85 ; DC. Prod. IV, 397 ; Elytranthe 
avenis, G. Don. Syst. iii, 426. 

Found only once in Pcmk by Fatlior Scortochini ; extends also to 
Sumatra. 

20. Xf. idaiyphyllns^ nov. spec. Quite glabrous. Young branclics 
4-angled ; leaves opposite or sub-oppo.site, tliinl^j^ coriaceous, subsessilo, 
broadly ovate-rotuiid or sub-orbiculai', edges ontiro or unequally and 
remotely crenate, the apex obtu.«?o, the base coi’date ; j)rimary lateral 
nerves about 4 pairs, curving, somoAvhat distinct on both surfaces, tlio 
midrib rather pi'omincnt ; length and breadth of blade about 4 5 in. ; 
petiole less than *15 in. long, stout; racemes very short, axillary, about 
4- flowered ; bract single, bj’acteoles minute, coalescing into a sinuate- 
edged cup le.ss than a quarter of the length of the cylindrical, truncate, 
calyx- tube ; corolla large, curved, tubular, expanding slightly upwards, 
G-auglcd and inflated below the aj)ex, clavatc when in bud ; limb 6- 
cleft, the lobes spreading, linear-lanceolate or sub-spathulate, blunt and 
infloxed at the tips, each with 2 ridges on the inner siirfiioe, inflated 
and keeled at the base ; filaments adherent to the tube ; anthers liuenr, 
basiflxed ; tube of corolla 3 5 in. long ; limb ’8 in. ; style filiform, as 
long as the stamens; stigma small, sub-ca])itato ; fruit unknown. 

Found only onco by Scortochini, who has not noted the exact 
locality. 

A species recognisable at once amongst the Asiatic species of Ma- 
crosolen by its large sub-sessile, nearly orbicular leaves. 

b. rcicnnulosae. 

21. L. ampnllaceus, Roxb. FI. Ind. T, 552, ii, 189, and Fd. Carey and 
Wall, ii, 209 ; Hook. fil. FI. Brit. Ind. V, 220 ; DC. IVod. I Y, 296 ; Kurz 
For. FI. Burm. ii, 316; Wall. Cat. 502. L. sub-imiballaltis^ BL IViidr. 
662 and FI. Jav. Loranth. t. 18 ; X. sphacrocarpus^ Bl. Bijdr. 661 and 
FI. Jav. Loranth. t. 17 ; DC. Ih’od. lY, 297 ; Macrosohm pallens^ sphae~ 
rocarpus and oleioideSf Miq. FI. liid. Bat. i, Pt. 1, 830, 831 ; Elytranthe 
spliceroidea^ Don. Gard. Diet. lY, 127. 

On Ulu Bubong, at elevations from 500 to 1000 feet ; Kunstler, 
Nos. 7866 and 10697. This species, as limited by Sir J. D. Hooker 
in his Flora of British India, is distributed from Bengal, Assam, and tho 
Khasia Hills to Penang, Malacca, and Singapore. I agree witli Hooker 
in considering it as probably a mere form of X. gluhosnu, Roxb. ; and, 
if this view be correct, the synonymy of ylobosits should bo reduced 
here. The Wallichian species pallens (Cat. 523^ carinulatus (529), 
suh-glohusus (538), oldfoUus, (524), viridifloruSf (512), are all forms 
of the same widely distributed aud therefore variable plant. 

13 
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22. X. Lowii, nov.' spec. Glabrous everywhere, except the peduncles, 
pedicels, and bracteoles, which arc puberulous ; young shoots thin, terete, 
slightly swollen at the nodes, the bark pale brown ; leaves rigid, co- 
riaceous, ovate-lanceolate, or elliptic-lanceolate, gradually tapering to 
citlici* end, the apex acute or acuminatcj the edges recurved when dry ; 
nerves invisible, midrib visible only on the pale, dull, under surface ; 
length of blade 1*5 in. to 2 in. ; breadth *6 in., rarely *8 inch. ; petiole stout, 
•15 in. ; racemcis umbellate, in clusters of 1 to 3, in the axils of tho 
leaves, on short pedicels, 2 to 4- flowered ; bract and bracteoles minute, 
broadly ovate, acute, the Litter united by their bases into a 3-toothod 
cup : calyx tubular, smooth, the limb very short, truncate, waved ; 
corolla about 1 in. long, the tube slightly curved, 6-angled and slightly 
inflated at tho junction with tho limb; lobes of the limb sub-spathulate, 
thickened at tho apex, reflexed, about a third as long as the tube ; 
anthers about a third as long as tho lobes, linear ; stylo filiform, nearly 
as long as tho stamens ; stigma small, sub-globular. 

Found only once in tho province (by Fr. Scortechini) and the 
exact locality not noted. 

A species, in tho texture of leaves and in inflorescence, approaching 
X. retususj Jacjk ; but very distinct from that and from the other 
Malayan species of MacrosoJen. Named in honour of Sir Hugh Low, 
British Kesidont in Pei^ak. 

Section VTII. ELTTUANTnE. 

23. X. alhidus, Bl. Bijdr. GG5, and FL Jav. Loranth. (sub Ehjtranihe) 
t. 22; Koi4h. Verhand. Loranth. 87; DC. Prod. IV, 299 ; Hook, fil, 
FI. Brit. Ind. V, 222 ; X. lecucosiphon, Griff., Notul. IV, G23, and Ic. PI. 
Asiat. t. 6I9-G23 : Ehjtrantlie albida, Miq. FI. Ind. Bat. I, Pt. 1, 832. 

Not common ; Scortechini, Nos. 428& and 62G. This extends north- 
wards to lower Burmah, and southwards to Malacca, Java, Sumatra, and 
Borneo. 

rfc 

Section IX. Lepiostegeres. 

24. X. Beccariiy nov. species. Glabrous ; the younger branches 
quadrangular (at least when dry), the older branches terete ; leaves on 
rather long petioles, opposite or sub-opposite, thinly coriaceous, entire, 
from ovate-lanceolate or ovate- oblong to sub-orbicular, very variable 
even on tho same plant, the apex sub-acute or obtuse, tho base cuneate 
or rounded, midrib prominent, especially on the under surface ; primary 
nerves about G pairs, slightly visible on the under surface (when dry) ; 
length of blade 3*5 in. to 5 in., breadth 1'5 in. to nearly 3 in. ; petiole 
*75 in. to 1'25 in. long ; capitula from the old wood, 20 to 30-flowerod, 
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sessile, sub-globose when young, afterwards strobiliform and much elon- 
gate ; the bracts large, numerous, imbricate, coloured, from oblong to 
semi-orbicular, obtuse, the inner 2 to 3 inches long, the outer gradually 
shorter, all empty ; calyx short, cylindric, truncate ; corolla, 3 to 3’5 in. 
long, the tube splitting into G, very narrow, linear segments which aro 
united for about *5 in. at the base, and then again slightly just below 
the twisted, reflexed, linear, obtuse segments of the limb ; anthers 
linear, pointed, basiflxcd, ’6 in. long : style filiform ; stigma small, 
rounded, exserted slightly beyond the anthers ; fruit sub-angular, globose, 
'3 in. in diam. 

Rare in the province ; occurring at elevations under 2000 feet. 
Scortechini, 1208; King’s Collector, Nos. 5793 and 795G. Found also in 
Borneo by Sig. Beccari (Herb. Bccc. P. B. 1171). 

This is the finest of all the Asiatic species of Lorantlius. The enor- 
mous bracts aro of a pale red colour ; the tube of the corolla is of a 
deep claret purple, while the reflexed limb is yellow. Tlic whole in- 
florescence is about G inches long and forms a most striking object. 

25. Lorantlius Kmgii, Scoi'techiiii MSS. Young branches pale, 
terete, swollen at the nodes, slightly lenticillato when young, otherwise 
quite smooth; leaves coriaceous, petiolate, opposite, exactly ovate- 
lanceolate, smooth and with the nerves invisible on both surfaces, the 
midrib prominent below ; length of blade 3 in. ; breadth 1*25 in. to 1.5 
in. ; petiole about *5 in. ; capitula sessile, axillary, strobiliform, 4 to G- 
flowered ; bracts large, empty, coloured, keeled., in two series, an outer 
and an inner ; the outer of G to 7 decussate pairs, the uppermost of which 
is linear-oblong, obtuse, 1*5 in. long, the lower pairs gradually smaller 
and more or less acute ; the inner series of a single lanceolate pair ; 
bracteoles round each individual flower 4, linear- lanceolate, about *75 
inch long ; calyx very short, 6-toothod ; corolla narrowly infundibu- 
liform, curved below the middle, 1*75 in. long, sjflit nearly half-way 
down on one side, and cleft at the apex for about one-fifth of its entire 
length into 5, lanceolate, acuminate, reflexed teeth ; anthers basifixed, 
linear, subulate, with a slight process at their bases ; style filiform, 
about as long as the stamens ; stigma small, sub-capitate ; fruit elongated 
ovoid, crowned by the remains of the calyx-tube. 

Perak ; Scortechini, No. 1251. 

The late lamented Father Scortechini left only a single specimen of 
this with me. It appears, however, to agree with an imperfect specimen 
in the Calcutta Herbarium from Malacca (Herb. Maingay No. 695). 

####*# 

I take the present opportunity of describing two new specic.s col- 
lected by Mr. H. O. Forbes in Sumatra — both handsome plants, be- 
longing respccti vely to the sections Lomnthera and Lepiostageres, 
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Lorantlius (Sect. Loxanthera) Lampongus, nov. spec. Brandies terete, 
scurfy when young, as are the peduncles, ultimately all parts glabrous ; 
leaves thickly coriaceous, opposite or sub-oiiposite, entire, potiolate, ovate- 
oblong to broadly ovate, apex sub-acuto, or acute, base rounded, rarely 
sub-acute, the midrib very prominent and the nerves very indistinct 
on both surfaces, length of blade 4 to 5 inches : petioles stout, about 
*75 in. long; flowers in pairs on crowded short, stout, bifurcate axil- 
lary peduncles; calyx tube short, cylindric, the limb timneato, irre- 
gularly and obscurely sinuate, sub-crenate ; corolla nearly 1*5 in. long, 
clavate in bud, the cylindrical tube slightly inflated about the middle, 
cleft at the apex to about one third of its length into 6 linear-lanceolate 
lobes ; stamens 6, the filament arcuate, dilated at the apex, and at- 
tached to the back of the linear anther below its middle ; style fili- 
form ; stigma minute, clavate: bractoole short, broad, minute. 

.Lampoiigs, Sumatra : H. O. Forbes, No. 1737. 

The curved filaments and dorsifixed anthers put this unmistakeably 
into the section Loxanthora. That section, however, as at present de- 
fined, is 5-merous. The definition of it must therefore be altered to 5 or 
C- morons. 

Loranihus (Sect. Lepiostegcres) Forhesii, nov. spec. Glabrous ; the 
branches terete, with pale bark, swollen at the nodes ; leaves coriaceous, 
potiolate, entire, opposite, ovato-obloug, sub-acute, the base rounded, cr 
slightly cordate ; midrib thick, prominent on the under surface ; the 
nerves about G pairs, indistinct on both surfaces when fresh, slightly 
distinct on the upper surface when diy ; length of blade 4*5 in. to 5*5 
in. ; breadth 2 in. to 2*5 in. ; petiole stout, *75 in. long ; capitula 4 to G- 
flowered, axillary, sessile, strobiliform, the bracts large, coloured, 
keeled, in two series, an outer and an inner ; the outer series of 5 or 6 
decussate pairs of which the upper paii* are 2’ 3 in. long, the second 
pair about half as long, and the outer pairs gradually shorter, all ob- 
tuse ; the inner series of 2 pairs, narrower than the outer, acuminate ; 
each flower suiTOunded by 4 linear-lanceolate, keeled bracteoles abo^it 
1 inch in length ; calyx tube very short, 6-toothod ; corolla tubular, 
slightly widened above, the tube G-angled, cleft for about one third of 
its entire length into 6, lanceolate, acuminate teeth ; filaments flattened, 
grooved, adnate to the corolla- tube ; anthers linear, subulate, with a pro- 
cess at their bases ; style filiform, as long as the stamens ; stigma small, 
cylindric. 

Sumatra., near Kepala, at an elevation of 1200 feot. H. O. Forbes, 
Herb. No. 2844. 

Mr. Forbes found this superb species growing on a Leguminous 
tree. The bracts he describes as being scarlet, and the corolla of a 
brilliant lake colour. 
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VIII. — lH'tude 8ur les Araclimdes do V Asie merit ionalo faisant partie 
des collections de V Indian Museum (Calcutta). Par M. E. Simon, 
de Paris. — Communicated hy The Superintendent of the Indian 
Museum. 


[Recoivod Docombor SOfch ; — Road Jutio Ist, 1887.] 

1 . 

Arachnides recueillis a Tavoy (Tennasserim) par Mott Ram. 

Ordo ARANE^. 

Earn. Attidse. 

1. — Plexippus CULiCivorus, Dolescliall, Tweede Bijdr. otc., 1851), 
p. 14 pi. IX, f. 5. 

Menemerus culicivorus, Thorell, Bag. Mai. etc., I., j). 227 ; 111, p. 508. 

Egaya, Tavoy. 

Repandu a Java, anx Celebes, ot a Amboiuo. 

Earn. Lycosidse. 

Cette faraille est representec par deux cspeces dont V habitat cst tres 
£tendu. JECippasa greenallice Blackw. est repaudu dans ton to 1* Asio 
tropicale, dans V Indoustan jusqu’ a Ceylaii, ot dans T Indo-Chine 
jusqn’ a Malacca; nous V avons indique nous-memo do Birmanio, de 
Pondichery, et do Wagra-Karoor dans le centre du Dekkan. Ocyale 
atalanta Sav. esl^ encore plus remarquable par sa distribution : cette 
ospece, trouvee pour la premiere fois en Asie, est repanduo dans touie 
r Afrique tropicale du Senegal a Mozambique et jusqu' a la Meditorran^o 
par la vallee du Nil. 

2. — Hippasa GREENALLiiE, Blackw, Ann. Mag. Nat. Hist. 18G7 (Lycosa). 
Priata agelenoides E. Sim., Ann. Mns. Civ. Oen., XX, 1884, p. 234. 
Hippasa greenallim B. Sim., Bull. Soc. Zool. Fr., 1885, p. 31. 

Tavoy. 

3. — Ocyale atalanta, And. in Sav., E'g. 1825-27, Ar. XXII, p. 149, 
pi. IV., f. 10. 

Dohmedes ocyale, Walck., Apt., T, 1837, p. 263. 

Lycosa virulenta, Cambr., P. Z. 8. L., 1876, p. GOO. 

Ocyale atalanta, E. Sim., Ann, Soc. ent, Fr. 1885, p. 258. 

Tavoy. 
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# 

Earn. Sparassidse. 

4. — HeTETIOPODA VENATORIA, L. 

Pour la synoiiymie cf. E. Sim., Rev, Sparass,, 1880, p. 48. 

Tavoj. 

5. — Heteuopoda LANOUiDA, sp. nov. 

Ceph.-th. long. 10 mm , ; lat. 8, 9 mm. Abd. long. 13 mm. Pedes I 
long. 3G, 5 mm. ; IT 40 mm. Ill 33 mm. ; IV 37, 5. 

Cephalothorax evidentor longior qnam latior crassus sat convexus 
laeto rufo-castancus cervino-pubescens, postico in declivitate testaceo- 
marginatus, stria thoracica longa. Oculi antici in apicibus lincam rectam 
formantes, medii lateralibus fere dnplo minores inter se qnam a latcra- 
libus panlo remotiorcs sed spatio diamotro oculi paulo angnstiore sejnnc- 
ti. Oculi postici in linea evidontcr recur va, medii lateralibus saltern 
J minores et a lateralibus quam inter so paulo remotiores. Medii aroam 
non multo longiorem quam latiorem sed antico quam postice multo 
angustiorem occupantes, subaequalos, antici vix minores. Clypeus Bub-« 
verticalis planus oculis lateralibus anticis latior. Sternum coxm et 
lamina 3 rufo-castanea, pars labialis inf uscata sed apico anguste testacea. 
Abdomen oblongum antico obtuse omarginatum fusco-lividum. Pedes 
mcdiocroB sat robusti rufo-castanei, scopulro sat densre in metatarsis 
anticis basin attingentes sed in posticis partem apicalem tantum occu- 
pantos. Tibia IV cophalotboraci circiter aequilonga in parte socunda 
aculeo dorsali munita. Plaga vulvre antico depressa foveolata ot longi- 
tudinaliter carinata postico valde convexa semicirculari sod sulco 
angusto ot profundo longitudinaliter secta. 

Tavoy. 

H, mediocri E. Sim. valdo aflfinis, sod differt pracsertim area oculo- 
rum mediorum breviore et sulco plagte genitalis multo angustiore 
sublineari. 

6. — Heteropoda ferina, sp, nov, 

cf . Ceph.-th. long. 7, 6 mm, lat. 7, 2 mm. Pedes I 39, 4 rmn , ; II 
43,6 mm, ; III 33, 6 mm. ; IV 37 mm. # 

Ce])halothorax vix longior quam latior parum convexus obscure 
fulvo-rufcBcens postico in declivitato et antico in clypeo testacco-margi- 
natus, supra lineis radiantibus obscurioribus notatus, stria thoracica 
longa. Oculi antici appropinquati in linea recta, medii lateralibus plus 
diiplo minores et inter se quam a lateralibus remotiores spatio diametro 
oculi vix angustiore acjuncti. Oculi postici in linea evidenter recurva, 
medii lateralibus saltern ^ minores et a lateralibus quam inter se remo- 
tioiHjs. Medii aream longiorem quam latiorem et antice quam postice 
angustiorem occupantes, antici posticis minores. Clypeus oculis latera- 
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libuB anticis paulo angustior. Sternnm fulvo-testaoeum. Abdomen 
ovatum lurido-tcstacGum lurido-pubescens parcissime et inordinate fus- 
co-punctatnm et in parte apicali linea f usca trausversim ai'cuata notatum, 
venter immaculatus. Pedes longi parum robusti fulvo-rufescentcB 
fcmoribus dilutioribus scd supra lovissime fusco-variatis. Scopulre 
long89 pamm densD9 tarsos et meiatarsonim cxtromitates tantnm occii- 
pantes. Tibia IV cepbalotboraco multo longior aculco dorsali in parte 
apicali sito muniia. Pedcs-maxillarcs fulvi tarao leviter infuscalo, 
femoro supra ad apiccm 4 — 1 aculeate, patella paulo longioro quiirn 
latiore convexa utrinque uniaculcata, tibia j)atella longiore et gracilioro 
prope basin aculeis loiigissimis quinque instmcta apd^liysa apicali arti- 
culo multo brcviore crassa antico directa nigra supm leviter rugosa et 
impressa ad apicem excisa, broviter emarginata et minute bimucronata 
(mucrone superiore altero longiore incurvo ot acuto) infra in carinam 
obliquam producta, tai*so angusto longissime producto in parte apicali 
teretiusculo, bulbo ovato simplici longi tudinaliter suleaio. 

Tavoy. 

7. — Paltstes KOCHI, E. Sim., Bev, Sparass., 1880, p. 45. 

Nous ne connaissions jusqu* ici que la fcmelle do cette espbee. 

cT. Coph.-tb. long. 9 mm. Abd. long. 11 lam, Cephalot borax biimi- 
lior quam in femina et paulo brevier quam tibia 4i paris, fusco-rufes- 
cens flavido-pubescens, linea media nigra cxillima longitudinaliter soctus. 
Sternum coxo) oris partes venterque Imte rufo-brunnea vel livida. Ab- 
domen supra fulvo-cervinum. Cbclarum margo inferior dentibus sat 
parvis quatuor lo singulariter posito reliquis subcontiguis, lo majore 2o 
et 4o minutissimis. Pedes multo longiores quam in femina fulvo-cer- 
vini fcmoribus infra rufulo-tinctis scopulis nigro-sericeis. Pedes-maxil- 
lares fulvi femoro compresso leviter arcuato supra in parte apicali 4 — 1 
aculeato, patella longiore quam latiore utrinque uniaculeata, tibia patella 
longiore terete prope basin et intus aculeis longissimis 4 vel 6 armata, 
extus apopbysa apicali oblique divaricata sat valida valde uncata atten- 
na^ sed obtusa, tarso longe ovato supra cervino-piloso sed in parte 
apicali vitta fusca densius pilosa ornato, bulbo rufulo longe ovato apico 
deproBSO et processu membranaceo oblique munito. 

Mita, Tavoy ; collines separant la Birmanie de Siam. 

Cette espece a 6te decouverte ^ Singapore. 

8. — Thelictopis canescens, sp, nov. 

2 • Cepb.-tb. long, 9 mm. ; lat. 7, 4 mm. Abd. long. 12 mm. ; lat. 7, 
5 mm. Pedes I 24 mm. ; II 23, 6 mm. ; III 19 mm. ; IV 24, 3 mm. 

Cepbalotborax niger laevis pilis albidis pronis, pracsertim antico 
Betis nigris mixtis, dense vestitus, crassus et convexus fronte lata, stria 
remota sat brovi sed profunda. Oculi antici in linea leviter procurva, 
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mcdii latcralibuH circiter J majores a lateralibua qnam inter se mnlto 
remotiores inter se spatio diametro oculi evidenter angustioro sejuncti. 
Ocnli postici in linea levissime procurva, medii parvi spatio diametro 
oculi saltern quadruple latioro sejuncti, laterales mediis paulo majores 
leviter prominuli. Area mediorum latior quam longior et antico quam 
posticc angustior. Clypeus oculis mediis anticis baud vel non multo 
aiigustior. Cbeloo robustissimos ad basin valdo geniculates nigro nitidse 
parce setosro. Partes oris sternum coxroque nigra. Abdomen sat late 
ovatum postice valde attenuatum ct prope mammillas stria annulari pro- 
fundc coiistrictum fuscuni, fulvo-cinereo pubescens. Pedes breves ct 
robusti femoribus atris reliquis articulis fusco-ravidis nigricanti-lineatis, 
tarsis diJutioribus, albo-cretaceo pubescentes et nigro-setosi. Tibia cum 
patella 4i paris cephalothoraco paulo brevier. Tibiae cunette aculeis 
dorsalibus carciites, quatuor aiiticm aculeis inferioribus 5 — 5 sat brevi- 
bus munitae sed lateralibus carentes, posticeo aculeis inferioribus 3 — 3 et 
utrinquo lateralibus bin© munitee. Patellfle muticro. Scopulro sat breves 
densoe basin metatarsorum sex anticorum attingentes sed apicem metar- 
Borum posticorum tantum occupantes. Plaga vulva) oblonga multo 
longior quam latior nigra rugosa ct pilosa sulco medio lato rufulo ct 
depresso longitudinaliterjsecta. 

Ceph.-tli. long. 8 lat. 7, 2 mm. Pedes I 27, 7 mm ; II 
28 mm , ; III 23, 2 mm ; IV 28, 7 mvi, 

Feminte subsimilia sed ceplialotliorace paulo latiore, pedibus paulo 
longioribus, tibiis anticis aculeis infcrioiibus et utrinque aculeis latera- 
libus binis instructis, raetatarsis anticis aculeo latcrali subbasilari ct 
tibiis cunctis aculco dorsali submedio instructis. Pedcs-maxillarea ob- 
scure fusci breves ct robusti, femore brevi supra in parte apical i 3 — 1 
aculeato, patella paulo longiore quam latiore convoxa aculeo interioro 
unico tantum armata, tibia patella brovioro extus apophysis duabus 
longis subooquis et terctibus insigniter armata, tarso magno late ovato 
ad marginom exteriorem propo basin ample dilatato, bulbo rufulo con- 
voxo valde complicato. 

Collines separant la Birmanio de Siam. 

T, severa L. Koch aflinis differt imprimis oculis inter so distanti- 
oribus, plaga gpnitali longius ovata, etc. 

Earn. EpeiridaB. 

Les trois especes qui repr^sentent a Tavoy le groupe des Oastera^ 
canthinat existent egalement dans lo Cambodge ct la Cochinchino. 

9.— Actinacantha propinqua, Cambr., P. Z, S, L., 1879, p. 288, 
pi. XXVII., f. IG. (Gasteracantha). 
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id, E. Sim., Act, Soc, Linn. Bord.^ 1886. 

Tavoy , — commuii . 

On pent ajouter & la description du Rev. O. P. Cambridge : Ster- 
num nigrum dense et grosse nigro-granosum antice linea trans versa 
scepe in medio interrupta utrinque macalis biiiis subrotundis ad apioem 
macula elongata flavo-opacis lfl 0 vibu.s decoratum. Pedum cox89 I et IV 
fulvse ad basin fusco-notatee, sed coxeo II et TIT omnino nigrie. sputum 
ad marginem posticum punciis occlliformibus decern (baud octo), sod 
punctis II et III conjuncfcis puiictis mediis minutissimis. Longitudo 
spinarum valde variabilis. 

10. — Gasteracantha frontata, Blackw., A. M. N. H., ser. 3, vol. 
XIV, 1864, p. 40. 

id, Oambr. P, Z. 8^ L, 1879, p. 233., pi. XXVI, f. 9. 

id. E. Sim., Act. Soc. Linn. JJord. 1886. 

Tavoy ; Mita, Egaya (tres coramuii). 

Collincs entre la Birmanic ct Siam, etc. 

11. — Gasteracantua ANNAMITA, E. Sim., ilc/. Soc.Liun. Bord. 1886. 

Egaya. Tavoy. 

12. — Epeira masoni, sp. nov. 

? . Ceph.-th. long. 9, I ; lat. 8, 3 mm. Abd. long. 14, 5 ; lat. 12, 
6 mm. Pedes 1 long. 33, 4 ; TI long. 32, 4 ; 1 1 F 19, 5 ; IV 29 mm. 

Cephalotliorax nigor parce et inaequaliter granulosus crasse ©t sat 
longe flavo-pilosus, par to cepbalica lata subparallcla sat convexa prop© 
medium impressione transversa vix exprossa notata postico sbriis 
obliquis angustis discreta. Oculi medii valde prominuli aream obli- 
quam paulo longiorem quam latiorem et antic© quam postice paulo 
latiorem occupantes, medii antici posticis plus duplo majores, spatium 
inter medios posticos diametro oculi paulo angustius. Oculi laterales 
a mediis latissime remoti prominuli baud tuberculati antici postico 
majores, spatio dimidio diametro oculi aiigustiore scjuncti. Oculi quutuor 
antici lineam leviter procurvam formantes sed in medio clypeo area 
ocularum paulo angustiore. Sternum nigrum imraaculatum hand ru- 
gosum flavo-birsutum. Cliel© nigr® sublaevos. Abdomen crassum et 
altum sed supra deplanatum obtusissime triquetrum, supra atrum Ion- 
gissime et crasse flavo-birsutum immaculatum vel macula anteriore 
simplici aut duplici albo-opaca notatum. Venter niger pone plioam 
vitta transversa prope medium maculis transversis binis obscure tes- 
taceis omatus. Pedes robusti et longi nigri vel obscure fusco-ravidi 
femoribus anticis infra cyaneo-tinctis, tibiis metatarsisque annulis sat 
angustis albo-cinereo pilosis omatis, patellis tibiisque supra deplanatis 
©t distincte bisulcatis, aculeis parum longis numerosis fulvo-rufulis 
ad radicem nigris. Vulvas uncus sat longus subparallelus ©t obtu- 
14 
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BUS supra marginatus prope basin leviter convexus parce mgosus et 
pilosus. 

Tavoy. 

Ep. de haani Dolescli. sat affinis difEert imprimis area oculorum 
mcdiorum longiore, oculis mediis magis inaoqualibus, latcralibus baud 
tuberculatis, abdominis angulis humeralibus obtusissimis, vulva baud 
foveo^ta unco longo et parallcio munita. 

Pedes 4i paris ut in E, de haani paulo breviores quam anteri- 

ores. 

13.— Epeiua submucronata, sp. nov. 

9 . Cepb.-tb. long. 8, 5 ; lat. 6, 7 mm. Abd. long. 13, 2 ; lat. 11 mm. 
Pedes I long. 24 ; II 23, 2 ; III 14, 7 ; IV 24, 8 mm. 

Copbalotborax ut in prroeedenti sed densius granulosus et impres- 
sione eepbalica majore et profundiore, obscure fusco-rufescens, parte 
cepbalica breviter albido^pilosa tboracica utnnque longo et crebro 
flavo-birsuta posfcice in dcclivitate glabra. Oculi medii valde prominuli 
aream subverticalcm baud longiorem quam latiorem et antiee quam 
postice non multo latiorem occupantes, medii antici posticis evidenter 
majorcs, spatium inter posticos diamctrum oculi fere lequans. Oculi 
laterales a mediis longissime remoti sub tuberculo infulo conico et 
divaricato impositi subaequales et spatio dimidio diametro oculi angus- 
tiore sejuncti. Oculi quatuor antici linoam evidenter proourvam for- 
mantes. Clypeus in medio area oculorum latior. Sternum obscure 
fuscum immaculatum flavo-pilosura grosse parce et inordinate granulo- 
sum. Cbeloa fulvo-rufescentes apicem versus sensim obscuriores. Ab- 
domen crassum et altum sed supra deplanatum triquetrum angulis 
humeralibus acute productis angulo apicali tuberculis tribus contiguis 
uniseriatis medio reliquis majore instructo, supra fulvo-cervinum parce 
setosum et brevissime fulvo-nitido pubescens, antiee in declivitate 
fusco-piceum lineis transversis exillimis albo-pilosis transversim sectum 
linea prima inter tubereula humeralia ducta Integra aliis (2 vel 3) in 
medio late interrupti 8. Venter obscure fuscus utrinqiie fulvo-margina- 
tus pone plicam vitta transversa prope medium macula magna Sab- 
quadrata obscure fulvis oniatns. Pedes robusti et sat longi obscure fulvo- 
ravidi, femoribus anticis infra cyaneo-tinctis, fulvo-pubescentes meta- 
tarsis anticis aimulo medio exili tibiis metatarsisque posticis annulo 
basilai'i lato albido-pilosis ornatis, patellis tibiisque supra deplanatis et 
distincte bisulcatis, aouleis numerosis parum longis testaceo-pellucenti- 
bus. Vulva antiee fovea subquadrata postice tuberculo mediocri semi- 
circulari piloso apice breviter ct acute iincato munita. 

Var. (9 junior). Copbalotborax fulvo-rufoscens impressionibus 
cepbalicis fuscis. Abdomen fulvo-cei'vinum linea media longitudinali 
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et uirinque lineis transversis fuscis notaiuin. Pedes fulvi fomoiibas 
infuscafcis tibiis metatarsisque posticis fasco-annulatis. 

Tavoy. Egaya. 

Up. de haani et E. capi^Ulupi Dolescb. valde affinis, differt prae- 
sertim oculis lateralibus longius tabercuiatis, apiec abdominali trituber- 
culato, etc. 

. Vulva fere «t in Ep. de haani. 

Pedes 4i pans ut in Ep. caput-lupi longiovcs quam pedes quatuor 
anteriorefs. 

14. — CiEROSTRIS PARADOxA, Dolesch., Twende Bijdr. Kcnn. Arachn. 
hid. Ar., 1859, p. 37, pi. IX, f. 11. et pi. X, f. 8. (Epeira). 

Mintas et Mita, Tavoy. 

Espeee repanduc en Malaisie et dans V Indo-Cliine. 

15. — NEraiLA MACDLATA, Fabr., Ent. Syst.y II, 1793, p. 425 (Aranea). 

N. fmcipes, C. Kocb, Ar., VI, 1839, p. 136, f. 528. 

(Pour la synonymie cf. Thorell, Eag. Mai. etc. Ill, p. 145). 

Tavoy ; Mita, Tavoy. 

R(q)andu dans toutc I’Asie meridionale, la Malaisie, les Pliilippiues, 
et r Australie septcntiionale. 

16. — Nephilengys malabarensis, Walck., Apt, II, 1841, p. 103 
(Epeira), 

Epeira anama, Walck., 1. c., p. 103. 

Epeira rJiodosternon, Dolesch., Tweede Bijdr. etc. 1859, p. 40. 

Nephila rivulata, Cambr., P. Z. 8. L., 1871, p. 517, pi. XLIX, f. 1-2. 

Niphilengys hofmanni, L. Koch, Ar. Ausir., 1872, p. 145 ; pi. XI, f. 8. 

Nephilengys malabarensis, Thorell, Simon, etc. 

Egaya, Tavoy. 

Espeee repandue dans presqne toutes les r^ions chaudes du 
globe : en Afi-ique, en Australie^ et en Amerique ; indique de Siam par 
Thorell et par noas*meme. 

17. — Meta fastigiata, E. Sim., Ann. Soc. ent. Fr. 1877, p. 79. 

Meta fastuosa, Thorell, Bag. Mai. etc., I, 1877, p. 413. 

^ Meta fastigiata, E. Sim., Act. Soc. Linn. Bord., 1886. 

Tavoy ; Mintas, Tavoy. 

Repandue aux Philippines, aux Ci^lcbcs, et a Siam. 


Fam. Pholcidse. 

18, — pHeLCBS ELQNOATUS, Vinson, Ar. lleun, etc. 1864, p. 135, pi. Ill, 
f. 5. 

B, phalangioides, Dolesch., Tweede Bijdr, etc. 1859, p. 47. 
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P. tipuhndes, L. Koch, Ar. Austr.^ 1872, p. 281, pi. XXIIl, f. 5. 

P. distinctus, Cambr., J. L. S. Z,, X, 1876, p. 380, pi. XI, f. 
28-30. 

P. margaritaf Workman, A. ^ H, 5th ser. t. II, 1878, p. 451, 
pi. XVIII. f. 1-2. 

P. elongatuSf V. Hasselt, Tijdr. v. Ent., XX, 1877, p. 53. 

id. Thorell, Bag. Mai. otc. II, 1878, p. 162. 

Egaya. Tavoy. 

Bcpaudu dans presque toutes les regions chaudes, probabloment 
imports. 


Earn. Drassidse. 

Snbfam. Ctenini. 

19. — LEFrOCTENUS TUMIDULUS, sp. nOV. 

cT (pullus), long. 15 mm. Cephalothorax ovatus antice panim 
attenuatus fronte lata postice valde convexus et stria profunda sec- 
tus, obscure fulvo-ravidus fulvo-pubescens, parte ceplialica utrinque 
lineolia fuscis obliquis parte thoracica linea marginali et vittis dor. 
salibus latis pallide fuscis dentatis et lineis radiantibus obscurioribus 
aectis noiatis. Oculi fere ut in L. denticulato sed area medLorum 
latius transvcrsa et oculis lateralibns seriei 2dd a mediis latius re- 
motis. Glypeus oculis anticis baud latior retro obliquus. Abdomen 
sat late ovatum fusco-testaceum fulvo et albido-pubescens parce et 
inordinate fusco-punctatum in parte anteriore punctis majoribus bi- 
seriatim ordinatis notatum. Mammillae inferiores fuscae, superiores 
flavae. Sternum fusco-rufescens albido-setosum. Chelae subnigree 
nitidae subtilissime vix conspicue transyersim rugatae, margine in- 
feriore sulci quadridentato dentibus 1 et 2 reliquis paulo majoribus. 
Pedes sat breves et robust! fulvo-ravidi confuse olivaceo-annularti. 
Tibiae anticae infra 5 — 5 aculeatae (aculeis 3i paris reliquis longiori- 
bus) metatarsis aculeis similibus 3 — 3. Tibiae posticae aculeis late- 
ralibus inferioribus atque aculeis dorsalibus 3 uniseriatis instructae. 
Patellae posticae utrinque uniaculeatae. Tibia cum patella IV.cephala- 
thoraci fere aequilonga. Tarsi cuncti metatarsique quatuor anteriores 
breviter et sat dense scopulati. 

Tavoy. 

L. denticulato E. Sim. affinis, difPert imprimis cephalothorace pos- 
tice convexiore, pedibus brevioribus, etc. 
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Fam. Avicularidae. 

Sect. 1. Trionichi. 

Genus Atmetochilus nov. 

Cephalothorax ovatus plus i longior quam latior pubescens parte 
cepbalica lata modice convexa, fovea procurva semicirculari profunda, 
parte tlioracica humili postice attenuata et truncata. Area oculorum 
corapactilis circiter triplo latior quam longior utrinque subparallela 
(oculorum series postica paulo angustior quam antica). Oculi quatuor 
antici maximi subaequales fere acque et sat anguste separati (intervalla 
dimidio diamotro oculi vix latiora) in linea modice procurva. Oculi 
postici subaequales anticis multo miiiorcs utrinque approximati. Oculus 
lateralis posticus antico fere duplo minor et ab antico spatio diame- 
tro oculi paulo anguatiore scjunctus. Chelae robusteo supra visee sat 
breves intus ad apicem leviter convexae, rastello ex dentibus numerosis- 
simis inordinatis iniquis et parum robustis composite. Pars labialis 
paulo longior quam latior leviter attenuata et obtusa immobili a stemo 
stria snperfioiali vix expressa disoreta mutica. Coxco pedum-maxillari- 
um ad basin denticulis paucis armatoe. Sternum ovatum antice atte- 
nuatum impressionibus magnis confluentibus antice foveam magnam 
transversim semicircularem formantibus. Pedes robusti sat longi, me- 
tatarsi quatuor anteriores tibiis circiter aequilongi, metatarsi postici 
tibiis multo longiores. Tarsi metatarsique quatuor anteriores et tarsi 
pedum-maxillarium scopulis parum densis setis interaiixtis vestiti, tarsi 
postici infra dense setosi. Metatarsi antici aculeis paucis instructi. 
Ungues tarsorum cunctorum dentibus paucis basilaribus ad marginem 
exteriorem muniti et ungues tarsorum anti corum dente minutissimo 
Bubmedio ad marginem interiorem tantum armati. Mammilles superiores 
articulo basilari crasso et sat longo, medio breviore, apicali medio 
longiore basilari fere roquilongo angustiore recto et attenuato. 

Gen. Cystauchenio Th. sat vicinum differt oculis anticis magnis 
lequis et parum disjunctis, stemo late foveolato, parte labiali ad basin 
vix discreta, metatarsis anticis pluriaculeatis, mammillarum articulo 
ultimo longiore et acuminato, structura ungium tarsalium, etc. 

20. — Atmetochilus fossor, sp. nov. 

2. Ceph.-th. long. 20; lat. 14, 2 mm. Abd. long. 22, 6 ; lat. 16, 
5 mm. Pedes I 44, 6 ; II 40, 6 ; III 34, 7 ; IV 48, 8 mm. 

Cepbalotborax sublesvis sed opacus leste fusco-rufescens pilis longis 
pronis sericeis setis nigris mixtis parum dense vestitus. Oculi quatuor 
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autici maximi subasquales, medii rotundi, laterales ovati et obliqiii, medii 
a latoralibus quam inter se vix remotiorcs spatio dimidio diamotro oculi 
evidenter angustioro sejunoti, medii poatici snbrotundi levissiine angu- 
losi, laterales late ovati mediis vix majores et lateralibus auticis multo 
miiiores. Olielm nigraa sublinves valde et inaequaliter crinitro. Abdo- 
men convexum late ovatum atro-sericeuin tenuiter et parce setosum in 
lateribus inordinate testaceo-striolatum infi*a obscure fulvum. Mammilla? 
fulvBD. Sternum laote fuaco-rufescens postice dilutins laeve. Pedes- 
maxi llares^pedesque snbnigri coxis femoribusque infra dilutioribus et 
riifulis, pal-ellis tibiisque supra vittis dnalms latis glabris et imfulis 
ornatis. Tibioo anticro infra acnleis apicalibus binis et aculcis exteri- 
oribus uniseriatis 8, metatarsi aculeis apicalibus binis et exterioribus 
binis armati. Tibia? posticac parce metatarsi uumerose aculeati. 

Tavoy. 


Sect. II. Dionirhi, 

21. — ? PiTiuCTUS FLAVOPiLOsus, E. Sim., Aufb, Mus\ Giv. Oeu.y XX, 
188 A, p. 358. 

Tavoy. 

Je rapporte avec doute ^ cette espcco quelques jeunes individus en 
mauvais ctat. 

F. Jlavopilusus a etc decouvert en Birmanio. 

Genus Cyriopagopus nov, 

Gen. Selenocosmim affine. Copbalothorax oblongus multo bumilior 
Bubplanus fovea sublineari leviter procurva (baud semiluiiari). Tuber 
oculorum parum convexum magnum saltern duplo latius quam longius a 
margine antico spatio diametro oculi lateralis antiei latiore sejunctum. 
Oculi antiei in linea parum procurva (margo anticus mediorum ante 
centrum latcralium situs) subeequales fere eequidistantes spatiis diametro 
oculi evidenter angustioribus sejunoti. Medii postici multo minoffes 
quam medii antiei et laterales postici late ovati recti. Laterales postici 
anticis minores atque ab anticis spatio diametro minore oculi baud 
latiore sejunoti. Pedes parum longi robust] ssimi extremitates versus 
parum attenuati omnino mutici. Patella cum tibia IV evidenter longior 
quam patella cum tibia I. Scopulm densissimeo, in metatarsis sex anteri- 
oribus basin articuU attingentes, in metatarso 4i paris partem apicalem 
tantura occupantes. Scopulee tarsorum cunctorum et metatarsorum 
sex anticonini iiitegro? sed scopulse metatarsi postici linoa sotosa angusto 
scciae. CsQtera ut in ISehnocosmia. 
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Gen. Phryctn sat affine im]»nmis diffort scopulis tarsorum inf.pgris 
et linea oculorum anticonim magis procurva. 

22. — Cyriopaqopus paganus, sp. nov, 

9. Ceph.-th. long. 14i mtn ; lat. 11, 5 mm. Abd. long. 2\ mm. 
Pedes-max. long. 21 mm. Pedes I 39 mui ; II 36 mm ; III 32, 2 mm ; 
IV 43, 6 mm. 

Cepbalothorax humilis subplanns obscure fusco-rufescens sat long© 
et adpresse fulvo-cervino-pubescens. Area oculorum magna trans- 
versa. Oculi quatuor antici subiequales, medii rotundi, laterales longo 
ovati a3quidistaiites et spatiis diametro oculi paulo angustioribus separa- 
ti. Medii postici lafce ovafci subrecti, laterales postici longe ovati mediis 
duplo majores sed lateralibus anticis minores. Abdomen oblongum 
nigricans ferrugineo-pubescens et longe setosum. Pars labialis subplana 
baud striata nec depi’essa in parte apicali minute et crobre spinulosa. 
CbelfB sternum pedes-maxillares pedesque nigolla ferinigineo-hirsiiia, 
tibiis metatarsisque supra ad apicera pilis albidis paucis angnstissime 
cinctis. Pedes breves et robustissimi. Tibia cum patella 1 breviores 
quam iidem articuli IV (circitcr ex J patella)). Metatarsus IV tibia 
baud vel yix longior. 

Tavoy. Egaya. 


Ordo PE DIPALPI. 

23. — Thelyphonus formosus, Butler, Ann. Mag. Kaf. Ilisf, 1872, 
p. 203, pi. XIII, f. 4. 

La forme remarquable de la patte-macboire indiquee dans cette 
espece par Butler (Z. c. f. 4) est un caractere sexuel propre au male. 
Cbez la femelle la patfce-maehoire est de forme normale et se rapproche 
beaucoup de celle de T. assamensis , Stol. ; le trochanter oifre egalement 
cinq dents au bor^ suporieur. 

Les deux especes different par les caracteres suivants : — 

In T.formoso trochanfceris dentibus acutioribus tribus interioribus 
subsimilibus (in assamensi dente basali obsolete) pediim-maxillarium^ 
artieulis cunctis supra omnino Itevibus (in assamensi trochantero et 
femore parce granosis) oculis mediis minoribus spatio subpiano diametro 
oculi saltern baud angustiore sejunctis (in assamensi spatio angustiore et 
convexo), tarsi pedum li paris artieulis cunctis muticis I et II subeequis 
III — ^VII brevioribus et inter se subesquis ultimo tereti recto prteceden- 
tibuB duobus simul sumptis baud longiore (in assamensi artieulis IV, V, 
VI, et VII intus ad apicom breviter dentatis et articulo V reliquis 
longiore). 

Tavoy. 

D6ja indiqu© de Tennasserim par Butler. 
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Ordo SCORPIONES. 

24. — IsoMETRUS VARius, C. Koch, 1845. 

, Tityus vaHuSf C. Koch, Ar. XI, p. 29, f. 864. 

Isometrus varius, E. Sim., Ann. Mu8. civ. Oeti.^ XX, 1884, p. 363. 

Tavoy. 

Nous r avous deja indiqu^ de Birmanie. II est en oufcre tres repandu 
en Indo- Chine, a Siam et d Saigon, et en Malaisie, a Sumatra et & Java. 

25. — PALAMNiJIUS BENGALENSIS, 0. Koch, 1842. 

Buthus bengaletisis, 0. Koch, Ar. IX, p. 3, £. 696. 

PalamncBus bengalensis^ E. Sim., Anyi. Mus. Oiv. Gen.^ 1884, 
p. 360. 

Tavoy. 

Tres repandu en Birmanie. 

26. — ScORPIOPS ANTHRACINUS, sp. nOV. 

Long, trunci 25, 5 mm. CaudoB 22, 5 mm. 

Nigro-opacus corpore suhtus coxis tarsisque dilutioribus et rufes- 
centibus. Ccphalothorax segmentis caudeo I, If, et III anterioribua 
simul suraptia non raulto brevior, supra fere planus subparallelus antice 
parum attcnuatus, ad marginom anticum profundi ssime et obtuse ex- 
cisus et utrinque in lobum attenuatum et obtuse truncatum productus, 
supra granulis grossis insequalibus inordinate conspersus, ante tuber 
oculorum sulco lato profundo carinis granulosis limitato impressus pos- 
tice sulco longitudinali angustiore et sulco transverso recto sed utrinque 
antice flexuoso munitus. Tuber oculorum longe ante medium situm 
ovatum IsBve subtilitcr sulcatum spatio inter oculos diametro oculi hand 
latiore sou paulo angustiore. Oculi laterales sub carina granulosa siti 
in linea recurva I et II a3quales tertio minor. Segmenta abdominalia 
supra grosse dense et inordinate granulosa, segmenta III — VI antice 
leviter impressa et carina media longitudinali debili notata, segmentum 
VII parcius granulosum et carinis granulosis binis subrectis munitum. 

^Segmenta ventralia IsBvia nitida sod ultimum subtiliter coriaceum 6*1 in 
parte apicali carinis quatuor debilibus subltevibus instructum. Cauda 
sat debilis minute et parce granulosa, segmenta I — IV carinis octo in- 
ferioribus sublsBvibus superioribus dentatis, carinee dorsales in segmento 
II, et imprimis in segmentis III et IV alte cristatis et dente apicali 
fortiore instructoB. Segmentum Vm segmenta III et IV simul sumptis 
longitudine sequans, carinis septem minute et regulariter dentatis muni- 
tum. Vesica longe ovata segmento caudoB Vo vix brevior subtiliter 
coriacea et infra prope basin minute et parce granulosa, aculeo vesiea 
multo breviore. Pedes-maxil lares longi et parum robust! femore et 
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tibia deplanatis et supra et infra carinis dense granulosis miiniiis supra 
paroe gi'anulosis infra sublaavibus, tibia intus denfcibus validis roquis 
biuis subbasilaribus instructa infra prope marginem exteriorem puuctis 
improssis piliferis XIX uniseriatis munifca, manu tibia non multo latioro 
Bed multo longiore parallela subtiliter granulosa subangulosa et costis 
granulosis latis muuita digiti mobili manu postica paulo longiore. 
Dent. pect. 10 — 11. 

Tavoy. 

A 8. Hardtoichi Gcrv. et solido Karsch differt manu angusta et cari- 
nis dorsalibus segmentonim caudse dento apicali rcli(piis dcntibus 
multo validiore ; 8. mouiano Karscb valdo affinis sed differt imprimis 
cei)halothorace grosse granuloso, digito mobili pedum-maxillarium manu 
longiore, dcntibus pectinum 10 — 11, etc. 

27. — Liocheles AUSTR\LAsiiE, Fabr., Syst. 1775, p. 309. 

Ischnurns anstralasicB, E. Koch, Ar. TV, p. 71, f. 294. 

Ischnurns pislaceus, E. Sim, Ann. 8oc. Ent. Fr. 1870 , 

Ilormurus australasiou, Thorcll, Wtud. Scorpiol., 1877, p. 177. 

Tavoy. 

Tres repandu dans la Polynosie, la Malaisie, les Philippines, la 
Cochin chine, etc. 

A L. complauato C. Koch differt cophalothoraco impresso pnnetato 
in medio subtiliter rugoso baud granuloso, segmontis caudin I et 
priesertim II et V infra valde dentatis, etc. A L. ncocalcdonlco, 
E. Sim. differt cophalothoraco baud granuloso, caudee segraento V infra 
dentato, manu impresso punctata et granulis humilibus oriiata, etc. 

Le genre Iwchcles SundoTall (Conspectus Arachuidnm, 1833, p. 31) 
con’ospond au genre Horinurus Thorell, comme T a deraontro Ic Dr. 
Karsch (Zeitschrift. f. ges. Naturwissenschft. 1880, t. LllI, p. 480^. 


Ordo OPJLIONES. 

Sub-ordo OP. MEC08TETH1. 

28. — Mahacandus reticulatus, sp. nov. 

^ . Long. 5, 8 mm ; Lat. 4, 3 mm. 

Scutum dorsale paulo longius quam latius antico obtuse truncatum 
postico sensim ampliatnm et recte sectum supra fere planum vix con- 
vexum baud striatum neo impressum subtiliter coriaceum baud granu- 
les um fulvo-olivaceum confuse fusco-rotriculatum et transvorsim linea- 
turn ad marginem anticum tubcrciilo medio minuto et utrinquo (supra 
radicem pedum-maxillarium) tubcrculis albis binis longis ct tcrctibus 
15 
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mnnitum, in regione abdominali inberculis nigris sex in series dnas 
parallelas ordinatis (anticis qnatnor minntissimis grannliformibns nlti- 
mis longis orectis et acutis) instmctum. Tuber oculorum maximum 
ovato-transversum baud sulcatum supra tuberculis parvis ot obtusis 
biseriaiis (2-2 vel 3-3) notatum. Abdominis segmenta posteriora libera 
et ventralia brunnea mutioa sed serie granulorum minutissimorum 
munita. Coxa9 fulvae confuse fusco-atomari 80 , posticae ad marginem 
posteriorem pone spiraculum tuberculis crenulatis paucis munitas reli- 
qu 80 COXO 0 utrinque obtuse serratro et anticBS serie media grossius gra- 
nulosa ornataa. Chela) modico) fulvas laoves nitidsB articulo basali con- 
vexo subgloboso. Podes-maxillares fulvi plus minus fusco-variati cor- 
pore breviores, femore comprcsso infra tuberculis parvis obtusis et 
inoequalibus uniseriatis muiiito atque intus ad apicem tubcrculo paulo 
longiorc et acuto instructo, patella saltern triplo longiore quam latiore 
basin versus longc attenuata supra Icviter convexa infra plana, ad mar- 
ginem interiorem fore mutica ad exioriorem tuberculis parvis ot obtusis 
4-5 munita, tibia patella saltern i breviore subparallela infra plana ad 
marginem interiorem aculco subapicali acuto diametro articulo breviore 
ad exteriorom aculeis similibus binis instructa, tarso tibia breviore sat 
late ovato valde attenuate utrinque aculeis binis sat parvis munito, 
ungue gracili tarso baud breviore. Pedes fulvo-olivacei plus minus 
fusco-retriculati ot sublineati sat longi ot valde inaBqualos antici reliquis 
multo breviores cuncti cylindracei et mutici, tarsus I 9-articulati, tarsi 
II 19, tarsi III 11, tarsi IV 13-articulati. Ungues mutici. 

$ . Long. 8 mm, lat. 5, 2 mm. 

A mare diffort corpore crassiore elf convexiore brunneo-rufescenti 
leviter ot parco fulvo-variato, tuberculo frontali crecto multo longiore 
et tuberculis obtusis binis apicalibus oculorum tuberis validioribus, re- 
giono abdominali tuberculis quatuor ad basin crassis granulosis et 
nigris ad apicem acutis et albidis anticis posticis minoribus, pedibus- 
maxillaribus brevioribus tuberculo femorali interiori minutissimo aculeis 
tibiae et tarsi brevioribus, pedibus multo brevioribus fusco-rufescenti- 
bus apicem versus sensim dilutioribus, tarso I 8, tarso II 13 — It, 
tarso III 9, tarso IV 10-articulatis. 

Tavoy. 

Nous ne rapportons qu' avoc doute cette espoce au genre Mara^ 
eandus ; elle differs cn eftet des ospSces types* par le scutum dorsal 
sans stries transvorses, le tubercule oculaire non deprime, onfin par lea 
stigmates bien visibles — caractere exceptionnel dans la famille des 
Phalangodidm. 

* JIf. macei £. Sim. du Bengale ot M, mouhoti £. Sim. da Oambodge, of. 
Ann, 8oc, ent, Belg,, 1880, 
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Sub-ordo OP. FLAGIOSTETHL 
GenuR Gagrella, StoHczka. 

Ce genre esfc represente dans la region dc Tavoy par les especes 
suivantes. 


Conspectus specierum, 

1, — Tuber oculoruin omnino Isevc et mnticum longi- 


tudinal! ter sulcatum, corpus nigi‘nm scuto abdomi- 

nali vittis flavis quatuor ornato, qnadrivittata. 

Tuber oculoram tuborculis parvis eoquis bisoriatim 

ordinatis instructum, 2 

2. — Corpus fulvum, scuto abdominal! vittabi fusca con- 

fusa notato, infm omnino sublaave, ccrvma. 

Corpus nigrum postice flavo-bimaculatum, infra 
subtiliter coriacoum ot in process u stemali parco 

granosum, *. b inotata, 

29. — Gagrella cekvina, sp, nov. 

Long. 6 — 8 mm. 


Corpus brevissime ovatum valde convexum crebre et sat tonuitor 
coriaceo-rugosum fulvo-cervinum, parto thoracica dilutiore et flavida 
sed utrinquo impressiono obliqua infuscata notata, scuto abdominali in 
parto prima vitta media lata fusca confusa notato, tubere oculorum 
saltern supra ot spina ' abdominali nigris. Pars tboracica ad marginem 
mutica. Tuber oculdrum altum supra visum subrotundum et tubcrcu- 
lis parvis roquis in series duas antice divaricatas parum regularitor 
ordinatis instrilctura, intervallo oculorum diametrum oculi circiter 
ssquanti. Spina abdominalis longa verticalis acuta usque ad basin sat 
gracilis parce rugosa. Corpus infra subla3vo pallide flavo-tcstaceum, 
qpxis minute et parcissimo granulosis sed utrinque crebre nigro-sorratis. 
CholsB et podes-maxillares omnino pallide flavi. Chelte Icsves muticro, 
Pedes-maxillares femore infra patella supra minutissimo et inordinate 
spinulosis, tibia patella baud longiore parallcla. Pedes longissimi 
cylindracei fusco-rufescentes troclianteribus nigricantibus femoribus 
patellisque sat remote tibiis remotissime et minutissimo spinulosis. 

Mita, Tavoy. 

30.— Gagrella binotata, sp. nov. 

Long. 8 mm. 

Corpus breviter ovatum convexum omnino crebre et valde coriaceo- 
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rugosnin, nigerrimnm, parte thoracica ante tuber lineis binis exilibus et 
utrinqnc supra foramen margine temii obscure rufulis parum distinctis 
notata, scuto abdominali antice utrinque spatio magno obscure rufulo et 
postice maculis binis transversis Inevibus Isete flavis omato. Pars 
thoracica ad marginem mutica. Tuber oculorum sat altum supra 
visum snbrotundum tuberculis parvis coquis biseriatim ordinatis muni- 
tuin, intervallo oculorum diamotro oculi non multo latiore. Spina 
abdorainalis verticalis mediocris acuta usque ad basin sat gracilis parce 
granosa. Segmciita abdominal ia infra subtilissime coriacea et in medio 
granulis minutissimis pauois munita fusca ad marginem posticum et 
utrinque dilutiora ct rufescentia, processu sfcernali fusco sat remote 
granuloso. Coxce nigricanfces densius granulos89 utrinque serrate. 
Chela) laeves mnticae nigrao, digitis dilutioribus. Pedcs-maxillares nigri, 
femore infra patella tibiaque intus minutissime ot sat crebre spinulosis, 
tibia patella vix longiore angustiore et parallela. Pedes longissimi 
•cjlindracei nigri tarsis leviter dilutioribus fomoribus minute ct sat 
remote spinulosis. 

Tavoy. 

31, — Gagrella quadra httata, sp. nov. 

Long. 8, 6 rnm. 

Corpus brovitor ovatum convexum in medio prope spinam abdomi- 
nalem gross© ct crebre granosum antice postieeque sensim Issvius, 
nigcrrimum, parte thoracica ante tuber vitta media flava prope margi- 
ncm liuca nigra exili secta postice secundum tuber crasso bifurcata, 
pone tuber utrinque maculis binis transversis, scuto abdominali vittis 
flavis quatuor integris dorsalibus duabus antice ampliatis et utrinquo 
marginali angustiore apicem baud attingente. Pars thoracica ad mar- 
ginem mutica. Tuber oculorum sat humile supra visum- paulo latiua 
quam longius omnino teve et muticum sed sulco longitjidinali divisum, 
intervallo oculorum diaraetro oculi multo latiore. Spina abdominalis 
mediocris ad basin crassa et valde granulosa ad apicem subacuta. 
Corpus infra sublaeve obscure testaceum segmentis transversim fusco- 
vittatis et processu sternal! infuscato. Coxro fuscee preesertim antidte 
sat dense granulosro utrinque crebre serrate. Chete teves muticflo 
nigriG digitis dilutioribus. Pcdes-raaxillares obscure fusci femore infra 
patella tibiaque intus minutissime et inordinate spinulosis, tibia patella 
vix longiore angustiore et parallela, tarso longissimo compresso apicem 
versus leviter et sensim incrassato. Pedes longissimi cylindracei 
fusco-rufescentes trochantcribiis femoribusque basin veraus nigricanti- 
bus femoribus minutissime (vix pei’spioue) ot remotissime spinulosis. 

Tavoy. 
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O. dgnattB Stol. sat affinis differt corporc in parte granuloso (in 
Q, signata omnino granulosa) ot scuto abdominali flavo quadrivittato 
(in 0, signata tantum flavo-marginato). 


IX . — On the Differential Equation of a Trajectory, — By Asutosti MoKiro- 
PADHYAT, M. A., F. R. A. S., F. R. S. B. Co^nmunicatcd by The 
Hon’blb Mahendralal Sarkar, M. D., C. I. B. 


[Received April 28fch ; — Road May 4th, 1887.] 


§ 1. The problem of determining the oblique trajectory of a 
system of confocal ellipses, appears to have been first solved by tlie 
Italian Mathematician Mainardi, in a memoir in the Annali di Scicnze 
Mathematische e Fisiche, t. 1, page 251, which has been reproduced by 
Boole (Differential Equations^ 4th edition, pp. 248-251). Representing 
half the distance between the foci by /t, and the tangent of the angle 
of intersection by w, we obtain for the equation of the trajectory, 





Cl) 


where 0 is the constant of integration, and M is given by the quadratic 

(a;»+2^H^®)M = aj (M* + A«) (2) 

Now, this form of the equation is so complicated that it would bo 
a hopeless task to have to trace the curve from it ; indeed, it is so 
unsymmetrical and inelegant that Professor Forsyth in his splendid 
work on DifEcrential Equations (page 131) does not at all give the 
answer. In the present note, the enrve is represented by a pair of 
remarkably simple equations which admit of an interesting geometrical 
i]||»erpretation. 

§ 2. Assume then 

= A®cos®<^ 

C = 2nA 


where X is a new constant. Substituting in (1), we have 


log 



= 2«X+2w<^. 
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^ 2 .— 




y 


_l+e 




in(K + <P) 


M 1 a»(X + <>) 
1 — ~ ^ ^ 6 


X 


Bat, 


+ w j = { +>)y» 

M = — cos*6 

X 


•*. Substituting in the above and extracting the square root, we get 

% 27^"* 

a! 00®^” 

= COS <l>. cosh n(\+^). 

JLgnin, substituting the value of M in (2>, we have 

, . , .X cos»^» /h* COB*(l> \ 

<**+y’+A*) — 

/. aj* +2/* + ^* = coB*^+aj* sec*^ 

/. y*+h* sin*^ = au* tan*^ 


. g * L*_=l 

‘ ’ cos*0 Jt* sin*^ * 


Jt* sin*^ 

and, since we have shewn that 

x = h COB f. cosh n(\+<l>), 

w o see at once that 

2 / = ^ sin ^ . sinh 

Therefore, the co-ordinates of any point on the trajectory may be 
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expressed in a very neat and symmetrical form, in terms of a parameter 
^ viz,j we have 

a; = Zb coS cosh n(X+^). ) 

y = X sin sinh 7b(X+^). i 

§ 3. The equations (A) admit of a very simple geometrical inter- 
pretation. 

Let A'A be the line joining' the 
foci of the system of confocal ellipses, 
so that 0 A = X. On A'A as diameter, 
describe a eircle having its centre at O. 

Draw any radius OB, making the angle 
AOB=s^>; draw BO perpendicular to 
OA ; then, we have OC = h cos BO 
= h sin Construct a hyperbola 
CM, having its centre at 0, and its 
transverse and congugate axes equal 
to 00, BO respectively; then, of 
course, BO is a tangent and OB an asymptote to this hyperbola. Take 
a point M on the hyperbola, so that the area of the hyperbolic sector 
OCM may be n(A4-^) times the area of the triangle OOB : then, I assort 
that M is a point on the trajectory, viz,<f the co-ordinates of M are 

0 ?= X cos cosh w(X+^>). 
y = 7i sin <l>. sinh w(X-|-^). 

To see how this is, drop MN perpendicular on OA. Then, writing 
for the moment 00 = h cos ^ = a, BO = X sin ^ = )3, the hyperbola is 



— -Z!-! 

a« 


and, any point *(»i, 27i) ^ l^his hyperbola is obviously satisfied by 

= a cosh ij/, s^^h Now, the area of the portion CMN is given 

bf 0MIT= J 'y^ = ^J \^x*-a*dx 

= ^ "f »• — o* — a* log ( 0 !+ — o*) \ * 

Za 1. ) a>ssa 

0 ( , . , . * 1 acosh i/f+a sinh 

= < a* cosh ^ sinh ^ — a* log j 


= ^ I a* cosh if/ sinh xj/ — a^xj/ j 


[•.■ rtjj = a cosh xjf] 
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afi cosh ^ sinh ^ — \ afii/f 

= i ON. NM-i ai3^ = ONM-^i^ 

OCM = = OCB. 

But, esc hyjpothesi, OCM = OCB. W'(X+^) 

which shows that the co-ordinates of M are given by 
ajj = a cosh ^ cos cosh w(X-|-^) 

yj = ^ sinh sin sinh n(\ + 1>), 

and, therefore, M is a point on the trajectory. We thus sec that not 
only are the co-ordinates of M expressible in a very simple form, but 
also that the position of M can be determined geometrically, correspond- 
ing to any position of B on the circle ; hence, the curve can be com- 
pletely traced. It is easy to remark that whatever may be the value 
of the arbitrary constant X, the point M lies on the hyperbola CM, 
for a given value of <l>. Finally, a geometrical relation is worth notic- 
ing, viz., since the circular sector AOB = we have from 
OCM = w(X+^») OBO, 

^ OAB. OBO 

OCM = n\ OBO + 2n -- — 


the equation 
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X, — On the Effects prodiiced hy Small Quantities of Bismuth on the Ductility 
of Silver. — By Surgeon-Majoe J. Scully, Assay Master^ Calcutta, 

[Heceived June 13th ; — Bead July 6th, 1887,] 

It is well known that alloys of silver and bismuth, in certain propor- 
tions, are brittle. In Dr. Percy’s valuable work on Metallurgy (Silver 
and Gold — Part I), it is stated that alloys of silver with bismuth, in the 
proportion of 50 per cent, and 33 per cent, of the latter metal, are brittle ; 
while an ore of silver and bismuth, called Ohilenite, in which bismuth 
occurs only to thQ extent of 14*4 to 15*3 per cent., is said to be malleable. 
The least amount of bismuth, however, which will injuriously affect the 
ductility of silver, for example, in such an operation as the lamination of 
silver bars for coinage, does not, so far as I am aware, appear to have 
bee% experimentally investigated. It may here be mentioned at the 
outset that an alloy of silver and bismuth may, by careful hammering, be 
extended considerably, so as to pass muster as malleable ; although, if 
subjected to lamination by means of steel rolls, the same alloy will 
crack at the edges and thus show a deficient ductility, as compared 
with pure silver or some silver-copper alloys. It is to the deficiency in 
ductility, as tested by rolling, of silver containing only very small 
jTo portions of bismuth that I here wish to call attention. 

My attention was first prominently directed, about two years ago, to 
tile injurious effects caused by small quantities of bismuth in silver by 
16 



122 J. Scully — On the Effects produced hy small quantities of [No. 2, 

the circumHtancc that some silver bullion, in the shape of English re- 
fined bars of as high a fineness as 990 per millc, proved so brittle as to 
bo unfit for mintage. Attention was first attracted to this matter by 
the peculiar behaviour under assay of the granulated samples taken 
from this silver after melting. The appearances noticed under assay 
will be referi’cd to presently, but they led to the bullion being at once 
tested for brittleness. A bar, about 21 inches long, 2'25 broad, and 1 
inch thick, was hammered out at one end without cracking, but on 
being passed through the rolls it cracked badly at the edges and was 
pronounced to be “brittle,” in the Mint sense of the term. The bullion 
was then remelted in five plumbago pots, and a partial refinement of it 
attempted in the ordinary way witli nitre, about eight to ton pounds of 
this salt being used for each pot. The resulting silver bars were not 
appreciably improved by this treatment ; hammering again proved an 
inconclusive test, but a bar of the size I have mentioned broke in two 
hj merely dropping on the floor of the melting room. 

In the meantime the assay had shown that the brittle bullion con- 
tained bismuth, and that this was the only substance present likely to bo 
the csiusc of brittleness. The Indian process of assaying silver has been 
dcsciibcd by Dr. Busteed in the Journal of the Asiatic Society of 
Bengal (1870, Part II. p. 377) ; and a brief abstract of tJiis paper is given 
on p. 292 of Dr. Percy’s work before mentioned. The main features of 
the process may here be briefly recapitulated for the purpose I have in 
view. A fixed weight of the silver bullion to be assayed is dissolved in an 
assay bottle, by means of nitric acid aided by heat ; the solution is diluted 
with water and an excess of hydrochlon’c acid is added, t(j precipitate all 
the silver present as chloride. The silver chloride having been caused 
to aggregate and settle by vigorous shaking, the bottle is filled up with 
water and the supernatant fluid is subsequently syphoped off, to remove 
all the now dissolved matter which may have been contained in the 
bullion. Under these conditions of solution, precipitation and dilution 
with water, chemists will readily understand that even a small traco 
of bismuth, if it be in the silver, will reveal its presence bj> the 
partial formation of insoluble oxychloride of bismuth. Now, in the 
assay of the brittle bullion under consideration, solution in nitrio 
acid had been readily and completely effected by the aid of heat : 
antimony and tin were consequently absent. After the addition of water 
and hydrochloric acid, however, the solution in the assay bottles could 
not be cleared by shaking ; the bulk of the silver chloride collected at 
the bottom of the bottles, but the supernatant fluid remained turbid. 
^Pin and antimony being excluded, only two metals could produce this 
j'ljsult in the wet assay of silvoi*, namely, mercury and bismuth. To 
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determine which of these is the interfering metal it is only necessary to 
note the effect of solar light on the silver chloride formed ; when mer- 
cury is present the silver chloride maintains its pure white colour un- 
altered, while in the presence of bismuth the chloride immediately ac- 
quires the well known purple colour under the influence of daylight. 
Our assays, then, being turbid after precipitation and yet the silver 
chloride blackening readily under the influence of daylight, it was evi- 
dent that bismuth was present. The turbidity produced was due to the 
partial formation of bismuth oxychloride ; and this compound diffusing 
itself ill its characteristic manner through the solution had broken up 
part of the silver salt into very fine powder, so that some hours had to 
elapse before the supernatant fluid cleared by the gradual subsidence of 
both bismuth oxychloride and the finely divided silver chloride. The 
assay was of course thus rendered unreliable, since the silver chloride to 
be weighed, and on which the cahuilation of the fineness rested, was 
contaminated with bismuth oxychloride. A cupel lation assay of tliis 
bullion was at once had recourse to for ascertaining its fineness. 

8o far, then, this tender of silver bullion seemed to establish the 
following points : — 

1. Silver bullion of as high fineness as 900 per mill e is rendered 
unfit for coinage purposes by an amount of bismuth which, in this par- 
ticular case, could not possibly have exceeded 1 per cent.y and was proba- 
bly less than that proi)ortion. 

2. Hammering a bar of silver bullion is not a good tost for de- 
tecting brittleness, as far as mint purposes are concerned. 

3. The toughening of silver bullion 990 fine, and containing only 
a small amount of bismuth, by the aid of nitre in plumbago melting 
pots, is not readily effected. 

4. The prospneo of a trace of bismuth in silver of high fineness is 
immediately detected in the ordinary course of assay by the Indian 
method, but this bismuth intcrfei*es with the perfect accuracy of the 
results obtained by that process. 

comprehensive research seemed therefore called for to elucidate 
the whole subject, and the necessity for this investigation has since, 
been emphasized by the fact that silver bullion contaminated with bis- 
muth has frequently found its way to the Mint since its first diHcr)very 
hero. The points to be investigated seemed naturally to group 
themselves under the following heads : — 

I. Is our ordinary wet assay of silver susceptible of such easy 
modification as will enable us to obtain perfectly accurate results by it, 
in presence of bismuth, without liaviiig recourse to the confessedly less 
accurate assay by cupellation ? And, how may small quantities of bis- 
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inuth in silver be readily estimated with the despatch indispensable for 
mint operations ? 

II. What is the smallest amount of bismuth in silver that will 
render it unfit for coinage, when present in bars of the Indian standard 
fineness of 916*6 P And, what is the amount of bismuth that may be 
tolerated in such bars without materially injuring their ductility ? 

III. How is silver bullion containing bismuth which may bo 
tendered to the Mint, to be dealt with, supposing that establishment 
accepts any metal that is brittle ; and how is the presence of bismuth 
in refined bars to be accounted for ? 

I. As the purity of the bismuth to be used in the experiments 
now to be detailed was a matter of first importance, 1 may briefly men- 
tion the steps taken to ensure the purity of the metal. Refined bis- 
muth was dissolved ih nitric acid, precipitated as basic?^ nitrate by dilut- 
ing largely with distilled water, the nitrate digested in solution of 
caustic potash, and then well washed, dried, and reduced by heating 
with charcoal in a clay crucible. A series of synthetical assays, made 
by dissolving together pure silver and pure bismuth, the latter in the 
proportion of from 1 to 5 milliemes, showed that our ordinary process of 
assay, under such conditions, gave unreliable I’esults, there being a sur- 
charge, or higher report than should have been obtained, which varied from 
0*7 to 2*7 mill, when the proportion of bismuth was from 3 to 5 milliemes. 
A modification in our process of assay was evidently required if it were 
to be used for determining the fineness of silver bullion containing bis- 
muth ; and the necessary stops to this end were, after repeated experi- 
ment, found to consist in adding the smallest possible amount of hydro- 
chloric acid for the precipitation of the silver, and increasing the amount 
of nitric acid in which it was first dissolved. We use ordinarily for the 
precipitation of an assay pound of silver 5*4 oc. of hydrochloric acid of 
sp. gr. 1075, but 2*5 cc. of acid of this strength suffices for the complete 
precipitation of an assay pound of even fine silver ; so that we have here 
at once a means of diminishing the tendency of any bismuth in the silver 
to form insoluble oxychloride. If in addition to diminishing the amo^unt 
of hydrochloric acid we added a considerable excess of nitric acid to the 
solution (which acid would not in any way interfere with the silver 
chloride formed), all risk of the partial formation of insoluble bismuth 
salts seemed removed. This in fact has proved to be the case, and the 
successful modified process for the assay of silver containing bismuth is 
as follows 

The assay pound of silver bullion containing bismuth is dissolved in 
5’5 cc. of nitric acid, sp. gr. 1200, with the aid of heat, about 5 ounces of 
water are added and then 10 cc. of nitric acid sp. gr. 1320. The silver 
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is now precipitated by the addition of 2*5 oc. of hydrochloric acid, and 
after vigorous shaking the supernatant fluid will be found perfectly 
clear ; and it will remain so when the bottle is filled up with water, all 
the bismuth present being in solution. Whenever samples of silver 
now show the presence of bismuth during the assay, a fresh set is taken 
up and worked by the modified process, the delay thus caused not 
amounting to more than a few minutes. It may be mentioned here that 
all our assays are reported to one- tenth of a inillieme (0*1 per millo). 

Having thus ascertained the presence of bismuth in silver bullion 
and put in practice a modification of the assay process which renders us 
indifferent to its presence, it is still of importance to ascertain the 
exact proportion of bismuth which is present in the bullion ; and, to be 
of practical use for mint work, this determination must bo effected 
rapidly and as simply as possible. The ordinary directions given for 
the separation of bismuth in the presence of silver, by first removing the 
latter as chloride and then precipitating the bismuth as carbonate, do 
not, I find, give accurate results when silver is present in such over- 
whelming proportions as obtain in the cases under consideration. 

I have therefore adopted the following plan, which a number of syn- 
thetically prepared solutions have proved to give quick and good results, 
though sometimes the amount of bismuth present is very slightly un- 
der-estimated. The ordinary silver assay having given a rough visual 
estimate of the amount of bismuth likely to be present, enough of the 
bullion is taken to yield a fairly weighablo amount of bismuth oxide in 
the final result. The bullion is dissolved in a small amount of nitric 
acid, the solution carefully diluted, and an excess of ammonium carbo- 
nate at once added, the precipitation being aided by heating. The 
carbonates of silver and copper at first formed are re-dissolved, and the 
carbonate of bismuth after a time settles completely at the bottom of 
the beaker. The contents of the beaker are then passed through a 
filter, of which the weight of ash yielded by incineration is known, and 
the carbonate of bismuth on the filter washed quite free of all traces of 
si^er. The filter is then dried, its contents transferred to a porcelain 
crucible for ignition, the filter paper being ignited separately, treated 
with a drop or two of nitric acid to re-oxidise any bismuth oxide reduced 
by contact with the carbon of the filter, and the ash added to the cruci- 
ble. From the weight of bismuth oxide thus found, after deducting 
the weight of the filter ash, the amount of metallic bismuth present in 
the sample of bullion taken for analysis can be at once found. 

There are only two metals likely to interfere with accuracy of the 
process here described, namely, cadmium and lead ; the carbonates of both 
these metals being as insoluble in excess of the precipitant employed as 
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bismuth carbonate. Cadmium is very unlikely to be found in silver 
bullion and its consideration may bo neglectod, but if the presence of 
lead is suspected the carbonate filtered from the silver solution is dissolv- 
ed in nitric acid, evaporated down with the addition of sulphuric acid, 
and the lead sulphate formed (if any) collected and weighed in the usual 
way. The bismuth is again precipitated as carbonate and treated as be- 
fore directed. Many exporimoiits have been made with synthetically 
prepared mixtures of silver, copper, lead, and bismuth, the latter two 
metals being in very small proportion to the silver, so as to imitate the 
composition of some refined bars. Ullgreen’s plan for the separation of 
the carbonates of lead and bismuth, by dissolving them in acetic acid 
and then precipitating the bismuth by moans of a lead rod, does not work 
satisfactorily and requires too long a time for the precipitation. 

II. As it seemed likely that a large number of experiments would 
be required to determine accurately the smallest amount of bismuth 
that would injure the ductility of our coinage alloy, and the still smaller 
proportion that would not sensibly affect this ductility, it was deter- 
mined to begin the enquiry by a number of laboratory experiments on 
small bars of silver ; before trying the effects of bismuth on ordinary 
coinage bars and with the procedure for lamination carried out in 
the Mint. These laboratory experiments were made in the following 
way : Pure silver prepared for assay check purposes, or an alloy of 
sil ver and copper of which the exact composition had been determined 
by assay, was melted in a clean plumbago crucible under charcoal. 
When the metal was in fusion the necessary amount of bismuth was 
rolled in a piece of paper, carried down at once to the bottom 
of tho silver bath, and then thoroughly mixed with the silver by 
stirring. The calculated composition was confirmed by assay of tho 
silver. Wlien this mixture had been accomplished, the contents of tho 
crucible were poured into an open iron ingot mould, and after cooling, 
either quickly by plunging the casting into water or slowly in contact 
with the mould, the bar so cast was tested for brittleness by hammering 
and rolling. Tho bars cast wore of two sizes, one set being 3‘75 inches 
long, 1’125 broad, 0’375 thick and weighing about 6*2 troy oz. ; and 
another set 2*G9 inches long, 1*125 broad, 0*25 thick and weighing 
about 4*1 troy oz. When reduced to tho fullest extent by rolling, these 
bars were converted into straps about 0*015 in thickness. In laminat- 
ing them they were twice annealed, first after having undergone four 
pinches in the rollers, and again after the tenth pinch from the beginning 
Similarly shaped bars of silver, without bismuth, were occasionally lami- 
nated in the same way to obtain a sure means of comparison. Before 
any result was accepted as to brittleness or its absence, the bar under 
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experiment was always remeltod and tried at least a second time. The 
number of experiments in this series amounted to fifty-three^ and the 
following is a summary of the results obtained. 

Fine silver when alloyed with only 1 per mille (one thousandth 
part of its weight) of bismuth, and the casting rapidly cooled by 
plunging it into water as soon as it lias sot, has its ductility, as tested 
by lamination, sensibly but slightly impaired, the straps resulting from 
rolling having slightly jagged edges. When the proportion of bismuth 
is increased to 2, 3, 4 and 5 per mille, the plan of cooling remaining the 
same, the raggedness of the edges of the straps .was somewhat increased 
but not very markedly. Tf, however, the casting was allowed to cool 
down completely, but very slowly, in contact either with the mould or Or 
stone floor, the results wore very different. Under this condition of 
cooling, a bar composed of fine silver with 4 per mille of bismuth was 
completely brittle ; it was readily broken and its fracture was strongly 
cry^alline. On laminating it, small cracks appeared all over the sur- 
face on the second pinch, the bar emitting a crackling sound under the 
rolls, much like the “ cry ** of tin, and on the 4bh pinch the bar cracked 
deeply at the edges. This remarkable effect on the molecular structure 
of this alloy of silver and bismuth, as due solely to the mode of cooling 
the casting, was repeatedly verified on the same metal by remelting and 
cooling rapidly and slowly alternately. The case seems analogous to 
that of bronze, where slow cooling of the alloy after casting is said to 
make it hard and brittle. 

Fine silver with 6 per millo of, bismuth, rapidly cooled, was dis- 
tinctly cold-short and crystalline on fracture ; the bar cracked on the 
surface at the 4th pinch. With 7 per mille of bismuth these evidences 
of diminished ductility were slightly more pronounced. With 8 per 
mille of bismuth the silver was still more brittle, the bar broke readily 
when hammered, and cracked all over the surface on the 4th pinch from 
the rolls. With 9, 10 and 11 per mille of bismuth, the bar of silver 
could- bo readily broken in two by merely striking it against the edge of 
an ^vil, the fracture was coarsely crystalline, and the bar, in one case, 
proved to be very red-short, a mere tap from the tongs sufficing to 
break it in two when heated for the purpose of annealing. Although 
these bars were so veiy brittle, it was still possible to roll them into 
thin straps after careful annealing ; but the edges of the straps so pro- 
duced were deeply jagged and indented by cracks. These bars also all 
omitted the peculiSr crackling noise under the rolls which has before 
been mentioned. 

An alloy containing 990 parts of silver and 10 of copper then had 
added to it successively 1, 2, 3, 4, and 5 per mille of bismuth, the cast- 
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ings being rapidly cooled. The remarks already made with referenoe 
to fine silver alloyed with the same proportions of bismuth would apply 
here almost exactly, that is to say, the bars were rolled out to a thickness 
of 0*015 with somewhat ragged edges, so that, although ductility, 
as thus tested, was impaired, it was only slightly so. With 6 per mille 
of bismuth (fineness of metal on assay 983*9) the edges cracked a little, 
and, after annealing and rolling out, the strap had decidedly jagged 
edges and was split for some distance at one end. The bars containing 
4, 5 and 6 per mille of bismuth were now remelted and allowed to cool 
slowly and completely in the mould. They were all found to bo highly 
brittle, broke easily under the hammer — the fracture being granular 
and not crystalline — and on being rolled they cracked badly, all over 
the surface and at the edges, ori the 1st or 2nd pinch ; in one 
case the bar broke in two on the 2nd pinch. That these very different 
results were again solely due to the manner of cooling was proved by 
remelting and rapidly cooling the castings, when the same metal proved 
comparatively ductile, as first stated. 

Silver of the Indian standard of 916*6 per mille (the rest being 
copper) to which 2 per mille of bismuth was added, gave on lamination 
straps with slightly jagged edges and proved to be red-short. With 4 per 
mille of bismuth the bars showed a few surface cracks on being rolled, and 
the resulting straps had decidedly jagged edges. Slow cooling of theso 
castings did not affect their ductility, thus showing a marked contrast 
to what had been observed in the case of fine silver .and the alloy con- 
taining onl}'* 10 per mille of copper. When the amount of- bismuth was 
increased to 6 per mille, the copper present remaining at 83*4 per mille, 
the bars were decidedly brittle and cracked readily on hammering — the 
fracture being again granular, and not crystalline as in the case of fine 
silver. On lamination both surface and edge cracks developed after 
four pinches from the rolls, and in annealing one of these bars the 
whole surface blistered considerably, no doubt owing to the temperature 
having been carried a little too high. Standard silver with 10 per 
mille of bismuth, reducing the fineness as ascertained by ass^ to 
906*6, was very brittle, the bars breaking easily under the hammer, and 
on the 4th pinch from the rolls splitting and cracking all over the sur- 
face. In the course of these latter experiments it was ascertained that 
with from 83*6 to 70 per mille of copper present slow or rapid cooling 
of silver alloys containing bismuth made no appreciable difference in 
their ductility. * 

The foregoing experiments having furnished some information as 
to the amount of bismuth that might be expected to injure our coinage 
alloy, it was now decided to test that point practically, by operating on 
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coinage bars subjected to the regular proceduro for the manufacture of 
rupees in tbe Calcutta Mint. The experinientB made in this connection 
were fourteen in number. The bars used here for coinage weigh about 
253 troy ozs. and are about 20 inches long, 2‘25 broad, and 1 inch thick ; 
they are cast in vertical iron moulds. In lamination they are first re- 
duced by 11 pinches to a thickness of 0*23 in.; they are then annealed 
and finally reduced by 12 additional pinches to a thickness of 0*06 inch. 
A number of bars, poured from a pot of which the contents had proved 
on assay of a granulated sample to be 91G‘G fine, were selected for tho 
experiments, and as a preliminary step one of the bars was laminated 
to test its ductility. It rolled out with smooth “ wire ” edges, and in- 
deed its ductility was beyond suspicion as it resulted from a melting of good 
coins. Another bar of the same batch was now melted and 1 per millo 
of bismuth added to it, the result of the addition being cheeked, in this 
and all following cases, by tho assay of a granulated sample of the 
metal, taken afte^' thorough stirring. At tho 8th pinch both edges of 
the lower half of this bar began to crack, and at the 11th pinch these 
cracks extended towards the middle line of tho strap for about a quarter 
of an inch, and occurred at about every half inch of the edge. After 
annealing, and in the subsequent lamination to a thickness of 0'0G5 inch, 
these cracks increased considerably in number, but did not become 
sensibly deeper. Tho strap as finished was pronounced unfit for coin- 
age purposes ; for although two blanks could have been cut from its 
width, the edges wore too jagged to admit of the blanks being obtained 
exactly along the line from which it was desired to out them — this posi- 
tion being attained by means of a fixed lateral guide against which the 
edge of the strap had to be maintained in cutting. With 2 per millo 
of bismuth the results obtained on rolling were not much worse than 
with 1 per mille. But the side cracks opened out more, and here again 
it was noticed that the lower portion of the bar (upper and lower hero 
having reference to tho casting in upright moulds) was somewhat less 
ductile than tho upper part. 

^ith 3 per mille of bismuth (fineness on assay 913*8) the bar 
began to crack on both edges at tho 9th pinch ; at tho 11th pinch there 
were many cracks quite a quarter of an inch deep, and after annealing 
tho bar these cracks increased at every pinch, so that at the 2 1st pinch 
the strap was cracked all along both edges very badly. It would only 
have been possible to obtain one blank from tho width of this strap. 

As it was perfectly clear that no further experiments wore re- 
quired with larger proportions of bismuth, tho subsequent trials wore 
made on coinage bars containing 0*5 per mille, 0*25 per mille, and, by 
dilution of the latter bars with standard silver, to even half and a rjiiarter 
17 
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of the lesser proportion just stated. Here the resalts were rather discor- 
dant ; they appear to have been somewhat influenced by the state of 
difFerent rolls, and by quick or slow annealing. The general outcome 
of the tests, however, was that although some of the straps, containing 
the proportions given of bismuth, were jagged at the edges, and so would 
have yielded a diminished percentage in outturn of good blanks, others 
wore not materially worse than the average of straps without any bis- 
muth at all. As a result of this part of the enquiry, it may, I think, 
be fairly concluded that if our coinage bars contain less than 0 5 
per mille of bismuth their ductility will not be materially affected. It 
must bo borne in mind that these results only apply to bars of the size 
and shape of those experimented on, and with the particular treatment 
in lamination above detailed. With thinner bars and a different me- 
thod of rolling, different results may be expected. The system of cut- 
ting out blanks has also to be considered, for in some mints straps with 
saw edges are not so prejudicial as in others. 

III. We have now to consider the best way of dealing with silver 
tendered for coinage which is proved to contain bismuth ; and a few 
remaining points. 

The only experiment on a large scale for refining such silver here, 
as far as I know, has already been described. The want of success which 
attended it soemod to be duo to the very small amount of base metal in 
the bullion, for the formation of a slag in which the bismuth oxide 
could be entangled and removed by skimming ; and possibly the reducing 
action of the plumbago pots used may have added to the difficulty. As 
it seemed cei'tain, however, that nitre would effect the desired oxidation 
of the bismuth, some experiments were tried in this direction on a small 
scale. About 20 troy ozs. of silver containing 2*5 per mille of bismuth, 
and no other metal in appreciable quantity, was molted^ in a clay pot and 
repeatedly treated with nitre and borax, the bath being skimmed from 
time to time. After prolonged treatment in this way, the fineness of 
the silver being throe times tested by a dip assay, the report on the 
silver was raised from 997*5 to 999*2 ; so there can be no doub^ that 
bismuth may be removed in this way. But the process, as several ex- 
periments showed, is tedious ; and of course is attended with a loss of 
silver which in large operations would bo of notable amount. Consider- 
ing therefore that silver containing bismuth has hitherto only been met 
with at the Mint in bars of high fineness, and that these are not readily 
refinable by the ordinary process, it would seem as well, if such silver be 
accepted at all, to deal with the bismuth in it by the plan of dilution. 
The proportion of bismuth any silver contains being ascertained, it may, 
if convenient, be mixed by molting with sufficient silver free from bismuth, 
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and with copper, so as to reduce the proportion of bismuth in the coin- 
age bars to less than 0*5 per mille ; and thus neutralize its injurious 
effects on the ductility of the bars. 

The explanation of small quantities of bismuth being found in re- 
fined silver, i. e., silver which has undergone parting for the extraction 
of the gold which was contained in it, seems sufficiently indicated in the 
following extract from Dr. Percy’s work (Silver and Gold, Part I, 
p. 474), where that author is referring to the experience of Dr. Rossler in 
parting silver : “ Bismuth has been found in nearly all kinds of silver ; 
but in parting by sulphuric acid it is lost partly in the fine silver and 
partly in the slags.” The italics are mine. That small quantities of 
bismuth adhere very tenaciously to silver, when once mixed with that 
metal by melting, is shown by the following experience. A quantity of 
silver containing bismuth, which had accumulated from the laboratory 
experiments before detailed, was melted, granulated, dissolved in nitrio 
acid, and the silver precipitated as chloride. The silver chloride, after 
repeated washings, was reduced by heating in a plumbago pot with 
chalk and charcoal. The resulting ingots, on assay, showed at onco that 
bismuth was still present in them in very appreciable quantity. 

It may here bo of interest to mention that I have found about 0*7 
per mille of bismuth in some old Hindu punched coins, forming part of 
of a treasure trove which was found at Ghaiba^a, in the Singhbhum 
District. 

The following is a summary of the main results detailed in this 
paper : — 

1. The Indian assay process for silver bullion is, incidentally, a 
delicate qualitative test for the presence of bismuth in such bullion. 

2. The assay process can be readily modified so as to give accurate 
results in the presence of such proportions of bismuth as are likely to 
be encountered in practice. 

3. Fine silver when alloyed with only 1 per mille of bismuth has 
its ^uctility sensibly impaired thereby ; and 1 per cent, of bismuth is 
sufficient to render fine silver, or alloys of it with copper down to 906 
fine, extremely brittle. 

4. Fine silver alloyed with small quantities of bismuth, and silver- 
copper alloys down to 980 fine when containing small proportions of 
bismuth, have the remarkable property of being more ductile when 
rapidly cooled in water after casting than if allowed to cool very slowly, 
thus resembling bronze in this respect. 

5. Coinage bars such as are used in the Calcutta Mint, and with 
the procedure there adopted for rolling, are quite unfit for coinage 
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owing to brittleness, if they contain only 3 per mille of bismuth ; while if 
the latter metal forma loss than 0*5 per mille of the whole mass the 
ductility of the bars is not much affected. 

In conclusion, I have much pleasure in recording my appreciation 
of the services of Messrs. J. R. Tj. Durham and E. Hood, Head and Se- 
cond Assistants in the Assay Office, in carrying out under my dii*ections 
many details of the experiments recorded in this paper. 

Galcuttay March ^ 1887. 

P. S. — Juno 10th. The oxpciiments detailed in the foregoing paper 
wore completed early in November 1886 and it was proposed to embody 
the conclusions formed in an official report to be submitted this year. 
It wiiS suggested to me, however, that the subject investigated might bo 
of general interest, and I had determined to publish this paj^er when 
I noticed in the Chemical News of March 2lBt, 1887, (p. 137), a short ab- 
stract of a paper on ‘‘ Silver containing Bismuth ** by Messrs. Gowland 
and Koga of the Japan Mint. I have delayed presenting this paper 
until I had read the full text of the communication from Japan (Journal 
of the Chemical Society No. CCXCTV, May, 1887, p. 410), and I may 
now make a few remarks upon it in connection with what I have 
advanced. 

Messrs. Oowland and Koga’s very interesting paper to a great extent 
covers ground which I had not investigated, viz., the want of unifonnity 
in composition of silver bullion containing bismuth. This part of the sub- 
ject was suggested to mo for experiment, as some of my results seemed 
to show that bismuth mixed with silver by melting and careful stirring 
does not diffuse itself evenly throughout the solidified mass. But that 
fact, now proved by Messrs. Gowland and Koga, was of no practical impor- 
tance to ns in the assay and valuation of bullion, seeing that it is an 
invariable rule now in the Calcutta Mint to premelt and assay by a 
granulated sample every kind of bullion tendered to the Mint — from refined 
bars 999*5 fine to Mexican Dollars. The well-known want of homogeneity 
in solidified silver-copper alloys, and other contingencies to ^ich 
silver bullion is subject, render this course imperative for purposes of 
valuation on any extended scale. The cutting of samples from silver 
bullion for assay, even if the spot where such samples should be cut has 
been determined after moat laborious investigation, can at best give 
merely approximate results ; as indeed our authors admit for the case of 
silver containing bismuth. 

With regard to the toughening or refining of silver containing 
bismuth, Messrs. Gowland and Koga mention that this operation is 
successfully performed in the Japan Mint by prolonged exposure of the 
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molten metal to the oxidising action of the air, aided in some cases by 
the use of nitre. This may seem at variance with our experience here, 
but is probably not so after all. The brittle bullion treated in Japan 
evidently contained a considerable amount of base metal in addition to tho 
bismuth ; the slags formed in the early stages of the melting consisting 
chiefly of litharge, Ac. What we had to deal with was refined silver 
990 fine, and in this case of course it would be more difficult to free tho 
bullion from bismuth than if lead and other base metals were present in 
sufficient quantity to form a copious slag. But in any case (without, 
however, venturing to give any authoritative opinion on the subject) I 
doubt whether the Indian Mints would willingly undertake any con- 
siderable refining operations on bullion. The conditions under which 
these Mints receive bullion are very different from those obtaining in 
the case of the American and Australian Mints, and the Imperial Mint 
of Japan. In those countries encouragement has to bo given to native 
mining industries, and hence a good deal of work in tho way of 
purification and separation of metals is undertaken by their mints. 
In India practically all tho bullion is imported by banks and merchants, 
from Europe, America, and elsewhere, and tendered to the Mints for 
coinage at a fixed charge. Tho Indian Mints may therefore, as in tho 
case of the Royal Mint in London, very properly I'equire that all 
bullion tendered to them shall be free from taint of biittleness, and 
so far fit for coinage. It is for the importers to make sure that their 
purchases are satisfactory in this respect. 

As to the amount of bismuth that will render silver brittle, my re- 
sults seem to be substantially in accord with those of Messrs. Gowland 
and Koga. They found that pure silver alloyed with only 5 per millo 
of bismuth was very brittle ; tho casting, I suspect, was allowed to cool 
slowly. Coinage bars of 900 fine, » containing nearly 14 per raille of 
bismuth, were Brittle and altogether unfit for coinags, as I should have 
expected. But by special treatment in the way of repeated annealings, 
some of these bars were rolled down successfully without cracking, al- 
though they still could not be used for coinage. 

in the other matters treated of in my paper the results obtained will 
supplement those of my confreres in Japan. 


134 A. Mukhopadhyay — Biffermtial Equation to all Oonics. [No. 2, 


XI. — On Mongo's Differential Equation to all Conies, — By Asutosh 
Mukhopadhyay, M. A., F. R. A. S., F. R. S. E., Communicated by 
The Hon'blb Mahendralal Sircar, M. D., C. I. E. 

[Received June 80th ; — Road July 6th, 1887.] 

§. 1. Introduction, 


The present paper relates to the general differential equation of all 
conics, which was first published by the French mathematician Gaspard 
Monge in his memoir “ Sur les E'quations differentielles des Courbos 
du Second Degre,** (Corresp. sur I’E'cole Polytech. Paris, 1809-13, 
t. II, pp. 51-54, and, Bulletin de la Soc. Philom. Paris, 1810, pp. 87- 
88). The subject seems to have attracted the notice of English mathe- 
maticians, from the following statement made by Boole in his Differ- 
ential Equations, pp. 19 — 20 : 

“ Monge has deduced the general differential equation of lines of 
the second order, expressed by the algebraic equation 
ax^ + ba;y+cy^ + e*‘+/2/ = 1. 

It is 


9 ^ _ 45 ^ +40 (^y = 0. 

\dx^/ dx^ dx^ dx^ dx* ^ \dx^/ 

But, here our powers of geometrical interpretation fail, and results 

such as this can scarcely be otherwise useful than as a registry of inte~ 

grable forms," 

It will be noticed that Boole adds no specific reference ; and as 
the equation was not found, even after diligent search, as well in the 
printed works of Monge as in his manuscripts, it was at one time 
believed that Boole had made a misquotation, till Professor Beman 
pointed out the source of Boole’s statement (Nature, t. XXXIII, pp. 
581-582). But I remark that the matter could have been settled in 
no time, by a reference to the Boyal Society Catalogue of Scientific 
Papers, where Monge’s memoir is actually mentioned (see Vol. IV, 
p. 441, tit. Monge, No. 22).* Lastly, it is to be noted that the subject 
lias been very recently considered by Professor Sylvester, in his bril- 
liant Lectures on the Theory of Reciprocants, which have been reported 
with commendable promptitude by Mr. Hammond in the American 
Journal of Mathematics (See, in particular, Vol. IX, pp. 18-19), 

§. 2. Derivation of the Mongian, 

We shall first consider the question of deriving the Mongian from 
the equation of the conic ; the known methods are more or less lengthy 


* Mongo* B Equation was also noticed by Lacroix ; see hie great work Traits 
du Calcul I>lff4rentiel et du Calcul Integral, Paris, 1810 — 1819, t, III, pp. 698 — 699, 
as a note to § 634, t. II, pp. 871 — 372 ; 1 may add that Lacroix gives the reference 
to Monge*B original memoir. 
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and tedious ; the easiest way known is that of Professor Michael 
Roberts, who gave the following theorem in the Dublin Examination 
Papers for 1876 (p. 269, Ques. 6) : 

“ Prove that 




where c, c' are arbitrary constants, is a second integral of the dif- 
ferential equation of the fifth order which represents a conic section.” 

For Professor Wolstenholme’s solution of this question, as well 
as for the method of obtaining the Mongian by twice difPerentiating the 
above equation, see Educational Times Repiint, Vol. XXIV, pp. 
104-106, Question 4821 ; see also. Professor Burnside’s Question 
7104, in Vol. XXX VIII, p. 71. The method which I propose is as 
follows : 

Let the equation of tho conic be written in the standard form 

( 1 ) aa5 + 2 /lajy + * + 2grdj -f 2/2/ + c = 0 . 

Solving this as a quadratic in wo have (c/. Salmon’s Conics, p. 72, 
Ed. 1879) 

(2) hy= - ilx-if) ± { -o6)»‘ +2(hf- h(j)x+{r- 6c)] K 

which may be written, 

(3) 2/=Pi»4- Q ± V^Aaj® -l-2Haj+B. 

( d \® 

— \ , we have 

AB~H® , 


= ± 


Therefore, 


(Aaj®+21iic + B) 

^ + (AB - H») “ ^ (A»* +2Ha! + B). 

Ope^ting with have 

©■[(S) -*]=». 

which is accordingly the general difEerential equation to all conics ; 
if we write it in . its developed form, after performing the operations 
indicated, we have 

_ 45 +40 ('^V=o. 

\dx^/ dx^ dx^ dx^ dx* ^ \dx^) ’ 

which is exactly the equation of Monge who wrote it in the now familiar 

form 


9g ® ^ — 45gr5 -f 40r ® = 0. 



136 A. Makhopadhyay — Differential Equation to all Oonic$, [No. 2, 


It may not be altogether nninstmctive to point out that the ease 
with which the Mongian is derived above is simply due to the fact 
that, instead of differentiating (as other writers have done) the equa^ 
tion (1) which is an implicit function of ce and we first express 
y as an explicit function of ^ in (3), and then proceed to the differentia- 
tion. 

It is interesting to investigate the differential equations of all 
parabolas and circles by the above process. If the curve is a parabola, 
we have 7 a* =o 6 in the general equation (1), and (2) reduces to 

hy = — (hx+f) ± hg)x + (p — be) | 

which may be written 

y = Pic + Q llaj + S. 

( d \ * 

— j , we get 




Therefore, 


BO that 


(^\-i 

\dx*J 


4 (Baj+S)* 

Ix + m, 




which is accordingly the general differential e(][aation of all parabolas. 
When developed, this may be written 


_ /d^yy 
dx^ dx* \dx^) ^ 


which equation was given by Professor M. Roberts in the Dublin 
Examination Papers for 1875, (p. 277, Question 3). 

If the curve is a circle, we must have a = 5, A = 0 in the'geneml 
equation (1), so that (2) becomes ^ 

ay = —f ± I “ 2agx-\-p — ac | *, 


which may bo written, 


which leads to 


y = Q ± \/ — ' af* + 2 TIjc-1- B, 


± 




d-x 

d^y 

d^ 


= + 
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From these, we have 

'^\dx) -a» + 2Ha; + B 


137 


and 


d^y 

dx^ 

=r|7T — ^ = Constant, 




whence the difEercntial equation of all circles is 


d) 


I'* Ci)J 


= 0 . 


But, again, from the above values of wo may derive 


whence 


/dy\ ^ (d^y\k_ 
\dx/ * \dx^/ 

& 


dx dx‘^ 
II— X 

% 

dx 


V \dx*/ 


= 0 , 


or 


3 {^*y\* ^ {iliY _ o 

\dx^) dx^ dx \dx^/ dx dx^ dx^^ 

and this would also be the differential equation of all circles. But, 
then, if we examine this equation for a moment, we see that it con- 
tains and, therefore, the integral equation corresponding to it 

contains four arbilrary constants ; hence the equation not only includes 
all circles, but something more, viz,, it denotes a certain family of 
conics which include all circles. In fact, if we integrate the equation, 
the result comes out in the form 

' A«» + By» + 2Gar+2F2/+C = 0, 

which represents conics referred to the centre. 


§. 3. First Method of integrating the Mongian. 

We shall next proceed to integrate the Mongian equation by 
ordinary methods. As far as we are aware (and the same view is 
apparently held by Boole and Sylvester), no direct integration of the 
equation has as yet been performed, except Professor Sylvester’s 
solution by the Theory of Eeciprocants (Amer. Jour. Vol. IX, pp. 18- 
19). 


1.8 
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If we assume = a?, the equation reduces to 


dx» dxdx*'^^\di) 

As this is homogeneous in z and its differential coefficients, if we pat 

Jv 

Hf — iJ* 


' 'V,dx 


= e^ 


the equation is transformed into 


A^^ ^ IQ A A 

9 -r-— — 18te — -|-47i* = 0. 
dx^ dx 

As this involves only the difEcrential coefficients and the dependent 

du d^n dv dv 


variable, a legitimate transformation is to put — = v, = — = t; 


dx^ 


dx 


du* 


which give 


dv 


9v-r 18i4t?+4t4® = 0. 

dxi 


To separate the variables, assume 

wheiico ^+2 m(X+ J). 

du du 

Substituting and simplifying, we have 

dX _ 2X-6\a 
"dw “ 1+3X ’ 
whore the variables are separated, 

du 1-I-3X ( 1 , ^ ) 7 > 

■*ir=jf(r:w)®= U+n:mr“- 

Integrating, 

2 log ku = log X — 2 log (1 — 3X), 
where k is the constant of integration. 

Thei’efore k^u^ (1 — 3X)® = X, 

which is the complete primitive required. It now only remains to 
express u, X in terms of x, y ; for this purpose, it will be convenient 
to enumerate the successive transformations wo have used, viz.^ 


d*y _ ^ _J 


udx 


From these we get 


dx* 
du 

— = v= (A+|)m». 


3v 
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which, being substituted in the equation — 3X)® «== X, transform 

it into 

which may be written 

27W-3(l+12ifeV*)t?+tt*(l+12JfcV) =0. 

Solving this as a quadratic in v, we have 

18A;*t; = + (1+12A?V)*- 

Introducing > a new constant m, such tliat = 1, this may bo 

written 


which gives 


Let 

Therefore 


Integrating, 



a 


3 



+ wt®) ± m(w* + m' 



idx = 


du ^ 

( u^ -h vt*) ± ni ('U + fit' ) “ 
u =z m tan <p. 


^ m(l ± cos 



dff_ 

2 sia» 1 


2m^ (p (p 

-^+ rc = tan 5, or, - cot 


But 




Hence, 
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Therefore 


and 


S= 1 


+ 2H'»+B' 


-I 


whence, by two Bimplo integrations, we easily pass to 
^ = Pip+Q±\/ Aaj“ + 2Ha7+B, 
which at once leads to 

ax^-{-2hxy-\-hy^-\-2gX‘-^2fy+c = 0, 

the general conic-primitive sought. 


§. 4. Second method of integrating the Mongian. 

We shall next proceed to shew how the Mongian equation may be 
integi-ated by moans of an integrating factor. Tho equation being 
written, as before, in the form 

— jUL , 

if we multiply this by tho integrating factor z , it may be written, 


-I ££ 
dx^ 


dz d^z 40 -V _ A 

tSS+T* fe) ="• 


By the application of ordinary methods (Boole, pp. 222—226, 
Forsyth, pp. 82—85), the left hand member is seen to be a perfect 
difCeroiitial, and, integrating, wo get 




which may be written 

whence 

Integrating again, 

whence 


A 

dx 


dz\ 

=-3ci«43c8. 


z = Ci«* — 2c^aj+C3, 

«f=^ S= (Cja?* — 203a!+C8) 

ax 


and the solution may be completed as before by two simple integrations. 
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It is worth noting that though this second method is apparently 
much shorter than the first method, it may seem to be rather artificial 
in the absence of any clue to the discovery of the proper integrating 
factor ; the process, however, has the merit of furnishing an immediate 
proof of Professor Roberts’ theorem, quoted above in §. 2. Thus, since 

we have 

= 9Ci(Cia!*— 2c2af+c3) + 9(c3’ — CjCg) 

= 9c,» ^+9 (c 2* — CiCj). 

Multiplying both sides by « , and then substituting z = 

9ci = c, and “^1^3) = c\ we get 



which is exactly Roberts’ theorem quoted above ; and this not only 
shews that the Mongian can be derived from this equation, but also 
that it is a second integral of the Mongian. 


dfy 


§. 5. Fermanency of Form, 


Professor Sylvester has remarked that the Mongian equation has 
permanency of form, that is to say, if we seek the transformation of 
tho Mongian when y is the independent and x the dependent variable, 
the required formula is obtained by interchanging x and y in the 
Mongian ; this theorem, which is proved from the properties of pro- 
jective reciprocants, may easily bo established as follows. Correspond- 
ing to the integral equation 

(4) ax*-^2hxy + hy*’\’2gx+2fy-\-c = 0, 

we have Monge’s differential equation. If we interchange a?, y, we get, 
corresponding to the integral equation 

(5) a2/* + 2%a?-l-6jt?®+25fy+2/i«;+c = 0, 
the differential equation 



d^x d^x d^x d*x 

dy* dy* dy^ dy* 


-1-40 



= 0 . 


But the equation (5) represents a conic, and as all conics are repre- 
sented by the Mongian, the Mongian corresponds to (5) ; but, as (6) 
also corresponds to (5), wo see that the Mongian and (6) are identical, 
or mutually transformable, which establishes the theorem in question. 
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By a similar reasoning, we can prove that the equation 

cb/^dx* \dx»J ’ 

which denotes all parabolas, the equation 

/^\*^ I ,dy,d»y\* dy^yd*y 
\da^) dx^ dx \dx^/ dx dx^ dx*^ 

which represents all conics referred to co-ordinate axes through the 
centre, the equation 



which represents all conics referred to principal axes through the centre, 
the equation 



which represents all parabolas referred to two tangents as axes, and 
the equation 

'^\dx/ j (to* dx\da!^/’ 

which represents all circles, have permanency of form. Of course, by 
actual calculation wo can establish that, if in each of these equations 
wo make y the independent and x the dependent variable, we have 
simply to interchange x and y. Wo subjoin below the formula} neces- 
sary for such a verification. 

_ Jl 
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From tho character of these formuloB, it must bo evident that con- 
siderable calculation is unavoidable oven in the simplest cases of 
verification. 

§. 6 . Geometrical Interpretation, 

We shall, in the last place, refer to the geometrical signification 
of the Mongian equation. It will bo seen from the passage quoted 
above (§. 1) from Boole, that he regarded this as a case whore our 
powers of geometrical interpretation fail. With respect to this pas- 
sage, Professor Sylvester, in his Lectures on the Theory of Reciprocants 
already mentioned (Amor. Jour., Vol. IX, p. 18), remarks, “ The theory 
of reciprocants, however, furnishes both a simple interpretation of 
the Mongian equation, and an obvious method of integrating it”; 
and the geometrical interpretation which the learned professor arrives 
at, is that the differential equation of a conic is satisfied at the soxtactic 
points of any given curve. With regard to this geometric interpre- 
tation, it may be remarked that it was not necessary to call in the 
aid of the theory of reciprocants to establish this theorem. The 
theorem is self-evident from the very definition of a sextactic point 
as one where an "infinite number of conics can be drawn having fivo- 
pointic contact with the given curve ; the integral equation of a conic, 
with its five available arbitrary constants, denotes a determinable conic 
for any given values of the constants, while the differential equation, 
being free from constants, appropriately and adequately represents all 
conics ; and, as an infinite number of conics may be made to pass 
through a sextactic point, the Mongian must be satisfied at such a 
point. But, apart from this, and with all deference to the opinion of 
Professor Sylvester as that of one of the greatest of living mathematicians, 
1 believe that his geometrical interpretation is not the one contemplated 
by Boole. A careful examination of the section on geometrical 
illustrations” (Boole, pp. 18 — 20) will make it clear that, by the 
process of the geometrical interpretation of the differential equation 
of a curve, Boole meant the determination of some particular goometri- 



144 A. Mukbopadhyay — Differential Equation to all Conics. [No. 2, 


cal property which belonged to every curve of the system covered by 
the differential equation, and the inherence of which property was 
adequately represented by the equation ; take, for example, the case 
of the circle, of which the differential equation is 



Boole points out that this equation represents in an “absolute 
character ” the geometrical fact of the invariability of the radius of 
curvature of all circles ; in fact, I may remark in passing that this 
equation represents the vanishing of tho angle of aberrancy at every 
point of every circle ; for, if S be the angle of aberrancy, and, p, q, r, 
the first, second, and third differential coefficients of y in regard to a?, 
we have the formula 


tan S = « — 


(14-P^)r 
32 * ■ 


(See Salmon’s Higher Plane Curves, p. 369, Ed. 1879). Hence, 
when the angle of aberrancy vanishes, we have 

(l+ 2 >*)r = 

which is the differential equation of all circles. Wo see, then, that the 
differential equation of a circle is the “ absolute ” analytical representa- 
tion of some geometrical property which belongs to all circles, and 
the existence of which is manifested by the differential equation. But 
Professor Sylvester’s interpretation of the Mongian equation is of an 
entirely different character ; it does not furnish us with some property 
common to all conics ; it is simply regarded as the representative of 
a sextactic point on any curve. What Boole wanted was some intrinsic 
property, that is, a property belonging to the curve whose differential 
equation we are interpreting; what Professor Sylvester arrives at, 
is, if I am allowed the expression, an exti’insic property, that is to say, 
a property belonging not to tho curve in question, but to some extras 
neous curve which has six-point contact with the given one. If 
Professor Sylvester’s interpretation were the one contemplated by 
Boole, nothing would be easier than to interpret a differential equation. 
Thus, for example, with reference to the differential equation of a circle, 
wo might simply say that it is satisfied at a quadruple point on any 
curve. Again, the equation 


d^dx* ~ ® {d^) 

when integrated, is fonnd to represent all parabolas ; bat would it be 
a sufficient geometrical interpretation to say that the equation is 
satisfied at a quintic point on any curve ? The whole point of the 
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matter is, it seems to me, that the property discovered must belong to 
the curve with which alone we are concerned, and must also bo repre- 
sented by the differential, equation to be interpreted. We miss the 
mark, if we bring in any other curve which is totally foreign to our 
purpose. I believe, then, that though the theorem enunciated by 
Professor Sylvester is perfectly correct, it is not the geometrical inter- 
pretation of the Mongian equation as contemplated by Boole; what 
Boole sought for in vain, has yet to be discovered. 

June 1887. 


XII . — Notes on Indian Rhynchota, Heteroptera, No. 2. 

By E. T. Atkinson, B. A., President. 

[Bocoived May 25th, 1887i: — Boed June Ist, 1887.] 

Fam. Pentatomidje. 

Subfam. Scute llerina, StM. 

En. Hem. i, p. 4 (1870) ; iii, p. 3 (1873 ) : — ScutollerideSf PachycorideRf TetyyridoR 
and Eurygastridest pt, Am. & Serv., Hist. Nat. Ins. Hem, pp. 25-51 (1843) : — Praan^ 
guli pt, Amyot, A. S. E. F. (2 s.) iii, p, 401 (1845) i-^Packycoridcs and Ewrygan- 
tridos, Dallas, List Hem. i, p. 3, 43 (1851) ; Walker, Gat. Het. i, p. 1, G1 (1867) 
Scutellerida, Stal, Hem. Afrio. i, p. 32, 33 (18G4) j Hem. Fabr. i, p. 9 (1868). 

Primary and subtended veins of wings distant, including a broad 
area in the middle : hamus present ; scutellum very large, without 
frena. 


Div. Elvisuraria, St&l. 

m 

Moso- and meta-sternum with two high wrinkles or ridges, those on 
the former higher forwards : thorax and scutellum at base, tc^ether 
gradually convex; thorax, at base, produced hindward between the 
basaleangles of tho scutellum : second joint of rostrum much shorter 
than the two apical joints taken together, and a little longer than the 
apical joint : venter furrowed, without stridulatory strigose spots, in- 
cisures gradually curved on the disc. 

Genus Oxyprymna, St&l. 

En. Hem. iii, p. 5 (1873) ;-^Elvimra, Stil (noc Spinola) Hem. Afrio, i, p. 35 
ri864.) 

Venter with a distinct broad furrow continued through it : scutellum 
with a small spine at the apex. In Elvisura^ the spine is wanting. 

19 
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58. OXYPRYMNA SPINOL-ffi, SigU. 

Elviaura spinollaif Sign., A. S. E. P. (4 s.) i, p. 65, t. 2, f. 5 (18C1) j Walker 
Cat. Hot. i, p. 61 (1867). 

Oxyprymna spinolce^ Stal, En. Hem. iii, p. 5 (1873). 

Black shining : the head, pronotum, scutellum and especially the 
abdomen, covered with a grey, powdery, pubescence : pronotum and 
scutellum with round yellow spots. Hoad stout, rounded in front, the 
tylus not extending beyond the juga ; the lateral margins weakly 
sinuate ; eyes a little prominent ; ocelli equally distant from the eyes and 
the median lino and somewhat near the posterior border ; entire head, 
above and below, except some weakly convex portions, covered with a 
greyish pubescence which when removed discloses an extremely fine 
punctuation : anterior border of pronotum straight, sides scarcely 
sinuated, posterior border strongly rounded, and extending over the 
scutellum ; posterior angles obtusely rounded ; near the anterior border 
are some depressions in which is the grey pubescence, also on the sides 
and behind the posterior angles ; on the disc are some small, round, 
yellowish marks : scutellum acuminate at the tip, reaching the end of 
the abdomen, and fuimished with a strong median ridge ; on each side, 
near the lateral borders, are depressions clothed with the grey pubes- 
cence, and on the disc 6-7 small yellowish patches like those on the 
pronotum, and towards the second-third a punctured, yellowish band : 
hemelytra extending weakly beyond the scutellum : abdomen with a 
strong median groove and covered with a silken grey pubescence, 
very abundant : feet short, stout, covered with the same pubescence. 
(Sign.) Long, 16 ; broad 9 mill. Reported from India. 

Genus Solenostethium, Spinola. 

Solenofithediumt Spinola, Ess. p. 360 (1837) ; Dallas. List Hem. i, p. 36 (1851)). 
Solenostethium, Am. & Serv., Hist. Nat. Ins. Hem. p. 26 (1843); Mayr, Boise 
Novara, Hem. p. 13 (1866); Stal, En. Hem. iii, p. 5 (1873). Inolndes Casloglossa, 
Germar, Zeitsobr. i (i) p. 130 (1839) ; Herr. Schaff., Wanz. Ins. v, p. 59 (^39) ; 
Stal, Hem. Afrio. i, pp. 35, 52 (1864). 

Body obovate : head a little convex, triangular, rather inclined and 
flattened ; eyes rather stout, globose ; ocelli more distant from each 
other than from the eyes ; tylus longer than the juga ; antennae, slender, 
5-jointed, somewhat short, second joint shortest, 3-5 joints successively 
increasing in length : first joint of rostrum not extending beyond the 
lower surface of the head, fourth joint reaching the end of the rostral 
canal, between the third pair of feet ; thorax sexangular, basal produced 
part truncate, basal margin straight, posterior and lateral angles round- 
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ed : scutollum very large, as broad as the abdomen : stoma and venter 
furrowed, the sternal furrow ended on both sides by a high ridge, the 
mesostemal ridges not produced anteriorly : venter in cf with two 
large, opaque, remotely somewhat-pilose spots : tibies cylindrical, above 
slightly bisubsulcate, furnished with a median ridge, margined on both 
sides (Spin.y Stdl), 

69. SOLENOSTETHIUM RUBRO-PUNCTATUM, Guerill. 

SciUellera riCbro^pnnctata^ Gnerin, Voy. Coq. Zool. ii. (2) p. 157 (1838). 

Solenosthedium ruhro-punctatumt Dallas, List Hem. i, p. 7 (1851). 

Solennatediiim rnhro-punctatumf Voll., FaaneEiit. TArch. Indo-Nuor. i, p. 4, t. I, 
f. 1 ( cf) (1843) : Walker, Cat. Het. i, p. 4 (18G7). 

Solennsteihimn ruhropunctatunif Stil, Eii. Hem. iii, p. 6 (1873) : Distant, A. M. 
N. H. (5 B.) iii, p. 44 (1879). 

Head, thorax and scutellum of a rather deep reddish brown : head 
triangular, immaculate, with a small longitudinal elevation in the mid- 
dle ; antennoQ black : thorax sprinkled with numerous, very small, in- 
distinct, green dots ; three round orange spots on each side, of which 
one on the anterior margin immediately behind the eyes, another in the 
middle and a third near the posterior margin ; anteriorly a seventh spot 
in the middle : the scutollum is without green dots and has six orange 
spots at the base at an equal distance from each other, and four in the 
middle behind these, also at an equal distauce from each other : body 
beneath ferruginous yellow with a small black spot on each side of each 
segment of the abdomen : femora reddish, with the tibico and tarsi 
black (Ouerin). Long, 13 ; broad SI mill. 

Reported from China, Java, Assam. Tlie Indian Museum has 
specimens from Naga hills, Sikkim. The ^ has 10, the 9 8 spots on 
the scutellum. iS. chinense, St&l, is probably only a local variety, as the 
links between it and S, ruhro-punotatum are nearly complete. 

Div. SPHiEROCORARIA, Stal. 

• 

Meso- and meta-sternum without ridges, sometimes furrowed. 
Body above very convex, beneath very slightly so : head transverse, 
very much inclined or perpendicular ; thorax and scutellum at the base, 
together, gradually longitudinally convex, basal margin of thorax ob- 
tusely rounded towards the basal angles of the scutellum, posterior 
angles usually obtusely rounded, not distinguishable as angles : second 
joint of the rostrum much shorter than the two apical together : venter 
without stridulatory, strigose spots, incisures gradually curved towards 
the middle. 
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Genus Htpeboncus, St&l. 

Ofvera. K. V.-A. P6rh. p. 615 (1870) ; Bn. Hem. iii, p. 7 (1873). 

Body obovate, above mucb, beneath slighfcly convex : head much 
inclined, triangular, with the eyes broader than long, very slightly con- 
vex, lateral margins slightly sinuate near the eyes : rostrum reaching 
the apex of the third ventral segment, second and third joints almost 
equally long, first and foui*th shorter than them : antennae 5-3ointod (?), 
first joint not reaching the apex of the head: thorax sexangular, 
anterior margin very broadly sinuate between the eyes, anterior lateral 
margins subacute not retusely-sinuated before the lateral angles, basal 
margin straight, posterior angles obtusely rounded : scutellum as broad 
as the abdomen, gradually less convex towards the posterior ^parfc, 
anterior margin of prostethium obtusely roundly-dilated towards the 
COX89 : mesosternum slightly snlcated : odoriferous openings continued 
outwards in a long furrow : venter longitudinally, slightly furrowed 
before the middle, sides flat, margins acute, incisures gradually curved 
in the middle t feet somewhat shortish, tibiae furnished with two furrows 
above. Differs from Sphcerocoris in having the anterior lateral margins 
of the thorax not retusely sinuated at the lateral angles, the sixth 
ventral segment in d* is roundly produced at the apex and povors the 
genital segment and in $ is arcuately sinuate, leaving the genital 
valvules free, also the tibice above arc slightly somewhat 2-furrowed, 
with a distinct wrinkle between the furrows. 

CO. Hyperoncus lateritius, Westwood. 

Sphoirocoris laUritia, Westw., Hope, Cat. Hem. i, p, 13 (1837). 

Sphosrocw'ia lateritius^ Germar, Zcxtschr. i (i) p. 79 (1839) : Dallas, List Hem. i, 
p. 10 (1861) ; Walker, Cat. Het. i, p. 6 (1867). 

Hyperoncus latentius, Stal, Bn. Hem. iii, p. 7 (1873). 

Obscurely rufescent, much punctured : pronotum with four dots 
arranged in a transverse line ; scutellum with twelve (six, four, two) ; 
body beneath antennae and feet, rufescent ; abdomen with a largejbasal 
spot (Westw.). Body long 11-11^ millims. 

Reported from China : there is a doubtful specimen in the Indian 
museum from the Dikraug valley (Assam). 

Div. Scutellaria, St§l. 

Meso- and meta-sternum without wrinkles or ridges, sometimes 
furrowed : body beneath distinctly convex, generally above and below 
equally convex or beneath more convex. Thorax at the base hind- 
Wai’ds, scutellum at the basef orwards, more or less convexly-inolined 



149 


1887.] £. T. Atkinson — Notes on Indian Bhyucliota. 

which is best seen from the side ; thorax generally distinctly truncated 
posteriorly before the entire base of the scutollum, basal angles general- 
ly very distinct, situate before or outside the basal angles of the scutol- 
lum : venter without stridulatory strigose spots, rarely in d* with two 
opaque spots, incisures gradually curved towards the middle : second 
joint of rostrum generally shorter and often much shorter than tho two 
apical joints taken together. 

Genus Cantao, Am. & Serv. 

Hist. Nat. Ins. Item. p. 29 (1843) ; Dallas, List Hem. i, p. 3, 17 (1851 ) ; Walker, 
Cat. Hot. i, p. 14 (1867): Stal, Hem. Afric, i, p. 33 (1861) ; En, Hem. iii, pp. 8, 10, 
(1873); Mayr, Reisc Novara, p. 14 (1866). 

Body narrowly obovate, elongate : head iian*ow, elongate, lateral 
margins slightly sinuate ; rostrum not extending beyond tho first seg- 
ment of the abdomen : pronotum broader than long, basal margin 
straight towards tho sides, posterior angles very distinct, dentated, no 
transverse furrow ; scutclliim as broad as tho abdomen, longer, distinct- 
ly impressed at the base near the angles, somewhat truncate or flattened 
at the tip ; exterior margin of coriiim straight ; membrane extending 
beyond tho end of abdomen; anterior margin of ])roploura entirely 
obtuse, somewhat callous, posterior margin not sinuate at the angles : 
venter without opaque spots, with a longitudinal groove in the middle, 
sides more or less convex, genital segment in cf duplicate or divided 
into two parts, the basal rounded at its tip, tho other extremely trilobed 
and truncate at the tip ; vulvar plates in 9 , narrow. 

61. Cantao ocellatus, Thunberg. 

Ciinex ocellatuRf Thtinberg, Nov. Ins. Spoc. iii, p. GO, f. 72 (1781) : Gmelin, cd. 
Syst. Nat. i (4), p. 2133 (1788). 

Ciinex dispar, Fabr., Ent. Syat. iv, p. 81 (1794); Donovan, Ing. China, Hem., 
1. 13, f. 1 (1798), sec. Dallas : Stoll, Pnnaises, p. 143, t. 37, f. 260 A. & B. (1788). 

Tetyra dispar, Fabr., Syst. Rhyng. p. 129 (1803) ; Schiodto, Kmyor’s Nat. 
Tidsskr., iv, p. 281 (1842). 

ffbllidea dispar, Barm., Handb. ii (i) p. 304 (1835) ; Horr. Schftff., Wanz. Ins. iii, 
p. 99, 1. 105, f. 324 (1835). 

Calliphara dispar, Germar, Zoitschr., i (i) p. 123 (1839). 

Callidea ocellata, Wostw., Donovan 1. c. p. 47, t. 20, f. 1. (1842). 

Scutellera dispar, Blanchard, Hist. Nat. Ins. iii, p. 158, Hem. t. 8, f. 2 (1840). 

Cantao dispar. Am. A Serv., Hist. Ins. H6m. p. 29 (1843). 

Cantao rvfipes, Dallas, List Hem. i, p. 17 (1851) ; Walker, Cat. Hot. i, p. 14 
(1867). 

Cantao ocellatus, Dallas, 1. c. p. 17 (1851) ; Vollen., Fanne Ent. 1' Arch. Indo- 
Neerl., i, p. 10 (1863) ; Walker, 1. c., p. 14 (1867) ; St%l, Hem. Fabr., i p. 9 (1868) j 
Of vers. K. V.-A. Forh. p. 616 (1870) ; En. Hem. iii, p. 10 (1873) : Distant, A. M. 
N. H. (5 s.) iii, p. 44 (1879). 
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Orange yellow or carneons : head yellow, the base and antennas 
coenilean : pronotum and scutellnm cameous, the former with some- 
times many, sometimes fewer davescent spots, some with a black point 
scutellnm large, with a small impressed moon-shaped black spot on 
each side at the base, then three yellow rings marked with a black 
point, the median larger, behind the middle are two small yellow 
lunules spotted black and posteriorly rings with a black point in the 
middle : pectus cyaneous : abdomen carneous with four cyaneous ma- 
cular stria) ; of which the median arc larger : feet cyaneous, femora 
rufous : vaiies with the sex, with thorax having on both sides a very 
acute, incurved porrect spine, yellow at base, black at apex (C7. dispar ^ 
Fabr.). Long 14-23 mill. Very variable in the colour above, from a 
pale sordid yellow to a deep rich orange-red, and in the spots dh the 
pronotum and scutellum, from almost immaculate with merely traces of 
spots, to the full number ; all these varieties occur in India. 

Reported from Java, Sumatra, Philippines, China, India. The 
Indian Museum has specimens from Assam, Sikkim, N. India, Malabar, 
Ceylon, China. 


Genus Poscilocoris, White, Dallas. 

Pcecilochromat White, Trans. Ent. Soc. iii, p. 84 (1842) : Stil, Bn. Horn, iii, p. 11 
(1873) : Pcecilocorist Dallas, Trans. But. Soc. v, p. 100 (1848) ; List Hem. i, p. 4 
(1851) ; StM, Hera. Afrio., i, p. 33 (1864) ; Mayr, Boise Novara, Hem., p. 17 (1866) ; 
Walker, Cat. Het. i, p. 8 (1867). The name Paicilochroma was used by Stephens in 
1829 for a Lepidopterons genus of Tortrices, and Dallas with White’s consent 
changed the name of tho Hemipterous genus to Pfecilocoris in 1848 and doscribod 
it for the first time, so that for very good reasons, the new name must stand. 

Body ovate, convex : head rather large, broad, the lateral margins 
sinuated before the eyes : antennas about half the length of the body, 
5- jointed ; basal joint short, robust ; second, shorter and most slender ; 
3-5 joints each as long as, or longer, than the two basal united, nearly 
equal, compressed, broad and farrowed longitudinally on the sides : 
rostrum usually extending beyond the second segment of the abdomon, 
sometimes nearly to its apex : scutellum slightly truncated at the a^ex : 
abdomen with a more or less distinct farrow beneath ; the three penul- 
timate segments in the d* not bearing the dull space on each side which 
exists in Tectocorisy Hahn, and the anal plate, in d, simple, formed of 
one piece, sinuated at the tip and fringed with hairs (Dallas), 

62. PcECILOCORIS HARDWICKIT, WestwOOd. 

Tectocoris Hardwickiit Westwood, Hope, Gat. i, p. 13(1837). 

Tectocoria ajinis, Westwood, 1. c. p* 13 (1837). 

Pachycoris nepalenais, Herr. ScURff. Wanz. liis. iv, p. 1. t. 109, f. 339 (1839). 
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Scutellera Hardwickii, Gormar, Zeitsohr. i (i) p. 135 (1839). 

Pwcilochroma Uardwickiij Stal, Eii. Horn, iii, p. 12 (1873) ; Distant, A. M. N. 11. 
(6 B.), iii, p. 44 (1879). 

Pcecilocoris Hardtoickiiy Dallas, Trans. £. 8. v, p. 107) t. 13, f. 8 (1848) : List 
Hem. i, p. 13, (1851) ; Walker, Cat. Hot. i. p. 8 (1867). 

c?* , $ . Ovate, convex, above yellowish orange or red, opaque, rather 
finely and thickly punctured, head black, thickly and strongly punc- 
tured ; eyes and ocelli brownish : pronotum with tho anterior portion 
and two large spots on tho disc, black : scutollum slightly wrinkled 
transversely at the base; normally, with eleven black spots, placed, 
three at the base of which the median ono is largo and elongated- tri- 
angular, a small round one on each side of the apex of this, a transverse 
row df four across the disc, behind the middle, tho two intermediate of 
which are the largest and the two smaller towards the apex ; these 
spots arp generally more or less confluent or partially obsolete, forming 
several varieties : margins of tho hemelyfcra black piceous : abdomen 
beneath orange-red, very faintly wrinkled, tho basal segment entirely, 
the second (except the middle), tho third and fourth on tho lateral 
margins, the terminal segment, except its lateral margins, (and in tho 
d* , the base) and the anal apparatus, violet-black ; tho penultimate 
segment is entirely red ; pectus black, tinted with violet, finely punc- 
tured ; the lateral angles of tho prostethium and part of tho antero- 
lateral margins, red : legs violet-black ; antennae and rostrum black. 
Dallas remarks that in P. iiepalensisf Herr. SchiifF., the spots have be- 
come confluent so that tho general colour of the upper surface is black ; 
the pronotum is nearly covered by the two spots on tho disc which ex- 
tend forwards to the black anterior margin and posteriorly to the 
hinder margin ; tho five spots at tho base of the scutellum are united, 
forming a large \v^ved band across the base, from the middle of which 
the apex of tho triangular basal spot projects, while tho two interme- 
diate spots of the transverse row are joined to one another and to the 
two subapical ones, forming a large, rounded lobate patch. In 
P. Westwood, the two subbasal and the two subapical spots are 

wanting and the two spots on the disc are sometimes obsolete. There 
are numerous varieties between these, but all are distinguishable by the 
uniform red colour of the fifth abdominal segment {Dallas), Body 
long, 17-20 mill, a very variable species : in some the spots are largo 
and confluent so as^o make the general appearance of the upper surface 
of the scutellum black, and in others red is the prevailing colour. P. 
nepalensis, Herr. Schaff., if not specifically different, forms a well mark- 
ed variety. Obovate, moderately convex; black, shining, finely and 
closely punctured, on the antennm, feet and the underside, bright shin- 
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ing violet : the posterior greater part of the thorax (except two ropnd 
black spots), a broad transverse band above the middle of the scntellutn 
having forwards four and hind wards three obtuse teeth, and the apioal 
margin of the scutellum, sangaineous. In it, the subbasal spots on the 
Bcutellum are confluent so as to form a black band more or less broad, 
posteriorly dentate ; whilst in T, affinisy Westwood both the sub-basal 
and sub-apical spots are wanting. jP. hardwickii in Dallas’ figure, 
forms the mean between these two extremes. 

Reported from India, Nepal, Silhat : the Indian Museum has spe- 
cimens from the Khasiya and Naga hills, Sibsagar and Sikkim. 

G3. PfflciLOCORis LATHS, Dallas. 

Pcecilocoria labus^ Dallas, Trans. Ent. Soc. v, p. 101, 1. 13, f. 4 (1843) ; List Hem. 
i, p. 12 (18B1) 5 Walker, Cat. Ilet. i, p. 9 (1867). 

PcDcilochroma lata^ St&l, En. Horn, iii, p. 12 (1873). 

cf, $ , Rounded-ovate, not very convex ; above yellow, clouded with 
orange-red, thickly punctured : head violet, shining, thickly and strong- 
ly punctured ; eyes brown ; ocelli red ; pronotum thickly punctured, 
somewhat rugose, with the anterior angles, and two large spots on the 
disc, extending to the posterior margin, deep blue- violet : scutellum 
thickly and finely punctured, slightly wrinkled transversely at the base ; 
with a spot in each basal angle, a large, irregular, transverse patch in 
tho middle of the base, and a transverse row of four spots of which the 
two intennediato are by much the largest, across tho disc, behind tho 
middle, deep blue- violet ; the surface around all tho spots clouded with 
orange-red : margins of heraolytra, black : abdomen beneath rod, im- 
maculate, thickly and finely punctured, and slightly pilose, with a strong 
median furrow at the base ; anal apparatus reddish ; pectus thickly 
punctured, yellowish, variegated with blackish violet, the prostethium 
pale red, with a violet-black spot at tho base of tho anterior logs : 
femora testaceous, [sometimes violet-black] their apices with the tibice 
and tarsi shining violet-black : head beneath yellowish in the middle, 
with its margins violet : antennas black, the two basal joints with a 
violet tinge : rostram testaceous with the two last joints black, the tip 
reaching the base of the fourth ventral segment. In some the fine 
spots in the middle of the base of the scutellum are confluent but nor« 
mally they are as in P. Druroei, Dallas. Body, long 19-21 mill. 

Reported from China, Assam. The Indian Museum has specimens 
from Assam. The variety with the five spots at the base of the scutel- 
lum confluent agrees with P. donovaniy Burm. in this particular, and also 
in the absence of tho two subapical spots and the length of the rostrum, 
but differs in form and general colouring. 
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64. PcECiLOcoRis ORNATUS, Dallas. 

Pmdlocoria ornatuSf Dallas, List Hem. i, p. 15 (1851) j Walker, Cat. Het. i, p. 9 
(1867). 

PoBcilochromo ornata^ Stal, En. Hem. lii, p. 12 (1873) : Scott, A. M. N. H. (4 s.) 
xiv, p. 289 (1874). 

Above orange-yellow, finely punctured with black : head rather 
short, the tylua considerably longer than the juga, with the apex alight* 
ly turned up ; vertex black, with three rows of golden green punctures 
of which the lateml are broadest, and include the ocelli ; front of head, 
deep red, punctured with violet and green ; the apex orange : thorax 
with the anterior and lateral margins and two large spots on the pos- 
terior margin, Idack, leaving only a naiTOw transverse band and a longi- 
tudinal median line, orange ; scutellum with fine confluent black spots 
on the basal half, forming a broad, irregular W ; four others across tlie 
middle, united in pairs ; forming a band interrupted in the middle, and 
two close to the apex ; all the black spots arc tinted with violet and 
brassy green ; abdomen beneath ochreous, very finely punctured, with a 
largo strongly punctured golden-green sjiot, on each side of every seg- 
ment ; ventral furrow reaching the apex of the fifth segment ; pectiis 
testaceous, variegated with golden-green : femora of the same colour 
with golden-green reflections ; tibiae brown, sliglitly metallic ; tarsi pico- 
ous : rostrum yellowish-brown, with the tip black, reaching the middle 
of the fourth ventral segment : an tenure violet black ; basal joint 
orange-black at the tip {Dallas), Long 15 — 15^ mill. 

Reported from N. India, Japan. 

65. PcKCiLOCORis DRURACi, Linn. 

Cimex driineif Linn., Maiit. PI. ii, p. 534 (1771) : Drury, 111. Ins. i, p. 94, t. 42, 
f. 1 & 5, a, b (1770) : ^ulzcr, Gesch. i, p. 95, t, 10, f. 5 (1776) : Fabr., Syst. Eiit. 
p. 097 (1775) : Spec. Ins. ii, p. 339 (1781) ; Mant. Ins. ii. p. 281 (1787) ; Ent. Syst. 
iv, p. 83 (1794) ; Gmelin ed. Syst. Nat. i (4), p. 2129 (1788) : Stoll, Punaises, p. 147, 
t. 37, f. 267 (1788). India. 

Te^radrurcei, Fabr. Syst, Rhyng. p. 132 (1803) : Burm. Nov. Acta Loop, xvi, 
Suppt. i, p. 287 (1831). 

Scutellera dt'urceij Germar, Zeitschr. i (i), p. 135 (1839). 

Pwcilocoris drurwif Dallas, Trans. Ent. Soc. v, p. 103, t. 13, f. 6 (1848) ; List 
Hem. i, p. 12 (18^1) : Walker, Cat. Hot. i, p. 8 (1807). 

PcBcilochroma driirceij Stal, En. Hem, iii, p. 12 (1873) ; Distant, A. M. N, H. 
(5 8.) iii, p. 44 (1879). 

Scarlet : head and antennre black ; antennre 5-jointed, a little 
longer than the thorax, the two first joints, shortest : thorax convex, 
the lateral margins slightly reflexed, two suboval spots which form an 
obtuse angle with the head and are truncated on the sides, black : 

20 
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scatellum with two black bands formed of confluent spots [not always 
confluent], tho basal allowing two scarlet spots to be seen, that just below 
the middle, irregularly indented on both sides and two round black 
spots at the apex : hemolytra opaque, membrane fine and with tho 
wings semi-transparent ; abdomen beneath scarlet, with an oblong 
black spot at the anus, and four others on each side reaching the margin : 
j)cctus, rostrum and logs blue-black (Drury). Long 18 mill. 

Dallas remarks that the normal condition of this species exhibits 
the typical colouring of the genus : in it the spots on the scutellum are 
arranged, — five basal, of which tho median one is somewhat triangular 
and rather short, the two intermediatg smallest ; two behind these, placed 
opposite the intermodial basal ones, a row of four across the disc, rather 
behind tho middle and two towards the apex : the seven spots at the base 
are frequently confluent, forming a lai*ge basal patch with three large 
notches in its posterior margin (as in Drury’s figure) ; the row of spots 
across the disc is also often united to fonn a transverse baud. The 
narrow basal segment of the abdomen and geniirally the second seg- 
ment also, are violet-black ; the stigmata of the other segments are 
surrounded by spots of the same colour which generally occupy tho en- 
tire lateral margins of the segments and thus form a black border to 
the abdomen ; the terminal segment, except the posterior and lateral 
margins, is black. 

Rej)orted from Hong-Kong, Silhat, Assam : the Indian Mirseum 
possesses specimens from Sikkim and Assam. 

G6. Poficir.ocRis obsoletus, Dallas. 

Pipcilornria ohsoletuftf DiiUafif Tmns. Eiit. Soc. v, p. 104 (1848) ; List Hem. i, p. 
12 (1851) ; Walker, Cat. Ilet. i, p. 8 (1867). 

(J. Ovate, above bright velvety-red, thickly punctured: head and 
eyes, black ; ocelli reddish ; thorax with tho anterior and lateral margins 
smooth, shining, rather coarsely and irregularly punctured ; two indis- 
tinct yellowish patches within the anterior angles, and faint indications 
of two elongated violet spots on the disc : scutellum slightly wrinkled 
transversely at the base, and with indications of eleven violet spots, 
placed five at the base, two behind these, and four in transverse row 
across the middle ; the apical portion orange, finely reticulated with 
red ; margins of hemelytra bright red, thickly and coarsely punctured : 
abdomen red, shining, with a few scattered punctures, and a faint 
longitudinal furrow at tho base ; the basal segment pitchy black, a 
small spot around each of the stigmata, and a large crescent -shaped one, 
on the terminal segment, black : anal apparatus red : pectus violet-black, 
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shining, finely and spai'ingly punctured, a dull space on each side of the 
meso- and meta-sfcctliium ; the antero -lateral margins and the lateral 
angles red : femora brownish, slightly tinted brassy, their apices, the 
tibioB and tarsi, brassy black ; head beneath shining violet, punctured, 
yellowish at the base : aiitcnnaa black, the three basal joints tinted with 
violet and brassy, the two apical covered with short greyish hairs ; 
rostrum pitchy (Dallas), Long, 19 mill. 

Reported from Hong- Kong : I possess specimens from Assam and 
Sikkim. Dr. Stil united this species witli P. drurai^ and, although 
the indications of spots arc arranged in exactly the same manner as in 
P. drur<B\^ tlic two subapical ones are generally wanting, whilst the red 
colour of the margins of the hemelytrca, the colour of the logs, the pecu- 
liar texture of the margins of the thorax, and the clothing of the two 
last joints of the antennas, mark it as a distinct species. In some, be- 
neath, the colouring is exactly as in the ])receding, whilst, in others, the 
pectus and venter are entirely brassy green, and only the anal apparatus 
and the antcro-latcral and lateral margins of the pectus arc red. 

67. P(KCiLOCORis iNTEURUPTUS, Westwood. 

Tficiocoris iuterrnptnf Westwood, Hope, Cal. ITcm. i, p. 14 (1837). 

’ Scutellera ini^rrupta^ Gormar, Zoitsclir. i (i), p. 134 (1839) : Herr. Scliilff., Wauz. 
Ins. V, p. 73, t. 172, f. 531 (1839). 

Pwcilocoris inffirniptuSf Dallas, Trans. Knfc. Soo. v, p. 102 ( 1 8 1-8) : List Horn. 
5, p. 12 (1851) ; Walker, Cat. Hot. i. p. 8 (1867). 

Pmcilochroma interrupta, Stal, Bn. Hem, Hi, p. 13 (1873). 

Broadly ovate, rath(ir flat ; above brassy black, thickly and finely 
punctured: eyes pale brown, ocelli rcid : pronotum with the posterior 
margin and a CurVed longitudinal line on each side, within the lateral 
angles, bright [orange] red : scutellum with a narrow, transverse lino 
on the disc near the middle, interrupted in the middle, and the apical 
margin, bright [orange] red : margins of heraclytra brassy black, of 
the afidomen black, variegated with bright red ; abdomen beneath, black, 
shining, slightly brassy, the bases of 2-5 segments in the middle, and 
a marginal spot on the junction of each segment, red : anal aparatus, 
black, margined with red in the 9 : pectus brassy black, thickly and 
finely punctured : antennm, rostrum and legs, black (Dallas). Dallas 
remarks that in a long series of this insect there is no indication of dis- 
tinct spots, but it is probable that the anterior margin and Uvo spots on 
the disc of the pronotum arc black, and that the spots on the scutellum 
are arranged much as in P. hardwickiu Body long 15-19 mill. 

Reported from Nepal, India. The Indian Museum has a specimen. 



156 E. T. AtkiuBon — Notes on Indian Rhynchota. [No. 2, 

68. PofiCiLOCORis PURPURASCBNS, Westwood. 

Tectocoris piirpurascens, Westwood, Hope, Cat. i, p. 14 (1837). 

Scutellera purpurascens^ Gertnar, Zeitschr. i. (i), p. 135 (1839). 

Pascilocoris purpurasce7ist Dallas, Trans. Exit. Soc. v, p. 103, t. 13, f. 6 (1848) ; 
List Hem. i, p. 13 (1851) : Walker, Cat. Het. i. p. 8 (1867). 

Pafcilockroma purpurascenst Stal, Eu. Hoin. iii, p. 13 (1873). 

d", 9 * Ovate ; above variegated with violet and black, thickly and 
Btrongly punctured : head nearly smooth, shiniii r, slightly wrinkled and 
})uncturcd at the base and the apex ; eyes and ocelli brown : pronotuin 
with a small red spot in the middle of the anterior margin, a correspond- 
ing one on the posterior margin and a small streak of the same colour 
on each side towards the latcml angles : scutellum with a small trans- 
verse streak on each side before the middle, a smaller longitudinal one 
iowai'ds the apex and an oblique one on each side of this, on the lateral 
margins, bright rod : margins of hemelytra violet- black : abdomen be- 
neath slightly wrinkled, shining brassy-green, the margins violet with 
an irregular, transverse, rod streak on each side of the 2-5 segments : 
anal apparatus brassy black : pectus violet and green, shining, finely 
punctured, with a dull black patch on the meso- and meta-stethium : legs 
violet-black : head beneath violet and green, shining, punctured : an- 
tennm and rostrum, black (Dallas). Dallas observes that the normal 
aiTangemcnt of the spots (indicated by the strong violet tints on various 
parts of the surface) is the same as in P. drarwi. Body long 17—19 
mill. 

Reported from Nepal, Sikkim. 

69. PtKCiLOCOBis PULCHEU, Dallas. 

Poicilocoris pidcheVf Dallas, Trans. Ent. Soc. v, p. 106, t. 13, f. 7 (1848) : List 
Horn, i, p. 13 (1851) : Vollenhoven, Fanne Ent. PArch. Indo-Nc©r. i, p. 6, t. 1, f. 2, 
2a, (1863) ; Walker, Cat. Ilet. i, p. 8 (1867). 

Pcccilochroma pulchrUf Stal, En. Hem. iii, p. 13 (1873). 

(5* Ovate, deep velvety purple, closely and finely punctured : head 
above of a viuBiceous purple, below violet and green, shining, orange at the 
base, with four longitudinal impressions along the tylus and two oblique 
dotted hollows at the inner side of the eyes, blackish along the margins 
of the lobes : eyes brownish, ocelli small, reddish : 1-2 joints of antennro 
violet, smooth, rest black, pubescent: pronotum broadly margined with 
red laterally and anteriorly, and with a narrow, median longitudinal line 
of the same colour, on the disc, reaching the posterior border : scutel- 
lum deep purple with the base (irregularly), a transverse band across 
the disc before the middle, and a narrow median line uniting those one 
to the other, also a small spot on each side of the latter (sometimes 

> 
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wanting), shining violacoous : margins of the hemolytra brownish pur- 
ple : abdomen with a strong furrow at the base, bright red, with a 
violet reflection, smooth, shining, very tincly and moderately punctured; 
a black spot around each of the stigmata and a faint band of the same 
colour across the terminal segment : anal plate red : pectus purple va- 
riegated with violet and greenish tints, shining, thickly and finely punc- 
tured, the antcro-lateral margins and latoiul angles, rod : femora brassy 
purple ; tibias, shining violet ; tarsi black : rostrum brassy black, basal 
joint pale pinkish violet. Spots as in P. dntrtsi except that the two 
subapical ones arc wanting, others easily traced in the violet tints of 
the base, and the broad band across the middle of the scutellum. 
(Dallas), Body long 18-19 mill. 

Reported from Malabar, Sumatra. 

70. P(ECIL0C0R1S CITlLDnifiNT, White. 

Tectocoris childrenit White, Charloswortli Mag. N. H. iii, p. 5t2 (183U). 

Tectocoris {Poicilochroma) childreniy White, Trans. Ent. Soc. iii, p. 84, t. 7, f. 1 

(1838). 

PcBcilocoris cliildrenif Dallas, Trans. Ent. Soc. v, p. 106 (1848) ; List Horn, i, p. 
13 (1851) : Walker, Cat. Hot. i, p. 8 (18(57). 

Pcecilochroma childrenij Stal, iii, p. 13 (1873). 

Head (including eyes, antemia), and rostrum) black, distinctly 
margined ; ocelli yellow : thorax and scutellum ycllowish-fnlvous, the 
former in front black, the black colour extending in a narrow line along 
the slightly raised lateral margin, with four transverse black spots, 
the two dorsal ones larger and rather quadrate : legs green : scutellum 
obtuse, with eleven black spots, three at the base, the median one tri- 
angular and largest, two behind these siib-rotiindate, four in the middle 
(the two inner largest) and two near the tip : hemelytra black, some- 
what shining : body beneath, purplish black, sides of abdomen with 
four transverse yellow lines, sometimes cojifluent at the base and form- 
ing a yellow patch, end of abdomen green (White), Long, 18 ; breadth 
of pi#)notum, 11 mill. 

Reported from Nepal, Sikkim. 

The spots on the scutellum arc placed, — three basal, of which the 
median one is largo, triangular and produced on eac^h side at the base, 
in such a manner that it appears as though in the normal state there 
would be an additional spot on each side, as in P. drurcai ; two behind 
these, a row of four across the disc, rather behind the middle and two 
subapical. Distinguished from P. drurai by the broad, black anterior 
margin of the pronotum and the black anal plates : from P. hardwickii 
by the margins of all the segments of the abdomen being violet-black 
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and from both, by the presence of four spots on the disc of the pronotum 
and by the entire pectus being violet-black. It is possible that in the 
noimal condition the disc of the abdomen may be yellow or orange 
margined with black (Dallas), 

71. PcECiLOCORis OBESUS, Dallas. 

Pascilocoris ohesusy Dallas, List Uom. i, p. 13 (1851) ; Walkor, Cat. Het. i, p. 9 
(1867). 

Pivcilochroma ohesa, Stal, En. Hem, iii, p 13 (1873). 

Convex, rather short : above bright rod, shining, very finely and 
rather sparingly punctured, with the head, the fore-part of the thorax 
and three or more less distinct spots at the base of the scutollum, brassy 
green : thoiux slightly excavated on the anterior margin, the impres- 
sion strongly punctured and with a strong impression about the middle 
of each antcro-lateral margin : body beneath, antciiiiflo and legs bright 
brassy green ; the antero-latcral margins of the pectus and a spot in 
the middle of the abdomen, red : rostrum black, reaching the middle of 
the third segment of the abdomen (Dallas). Body, long 13|-HfI- 
mill. 

Reported from Assam, N. India. 

72. PcKCiLOCORis RUFiOENis, Dallas. 

Pacilocoris rufigenis^ Dallas, List Tlciii. i, p. 14 (1851) ; Walker, Cat. llol. i, p. 9 
(1867). 

PoBcilochroma rufigcnis, Stal, En. Hem, iii, p. 13 (1873). 

Above orange-yellow with violet reflections, thickly and finely 
punctured : head purplish red with the base and the whole of the tylus 
black: thorax with the anterior and latcnil margins violet and with a 
black spot within each anterior angle : scutellum with a narrow black 
band across the base and a black triangular spot on each side before the 
middle, touching the lateral margin, its base faintly wrinkled ; basal 
angles strongly rugosoly- punctate : margins of homely tra, black : abdo- 
men beneath and anal plate reddish orange tinted with violet, smooth, 
shining, very faintly punctured, the terminal segment violet-black, 
except its margins and a transverse streak of the same colour on each 
side of the rest of the segments, except the basal one : ventral furrow 
distinct, reaching apex of the fifth segment : breast shining violet, with 
the antero-lateral margins, red : logs brassy black : rostrum black, 
reaching the base of the terminal segment of the abdomen : head, be- 
neath rod ; with the rostral canal violet-black ; antennsB black (Dallas)* 
Long, 19 mill. 

Reported from Assam. 
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73. P(KCiLOCORTS ANisosPiLUS, Walker. 

Pcecilocoris animspilmi Walker, Cat. Ilet. i, p. 9 (1867). 

Black : head smooth, with a punctured furrow on each side be- 
tween the eyes, and with another on each side in front : thoiax bright 
red, with a black spot on each side on the disc and with a smooth 
black baud along the anterior margin which is largely punctured : 
pectus with a lanceolate red streak along each side : scutellum bright 
red, with three bands of black marks : the lirst band of five spots of 
which the median is large and triangular reaching the fore border, the 
inner pair are small and isolated, the outer pair largo and latei*al and 
touching the anterior margin : of the second baud of four black spots, 
the inner pair are largo, the outer pair, small and lateral ; the third 
bapd is composed of two black points : abdomen beneath red, black at 
the base and at the tip (Walker), Hath or shorter than P. dwes, 
Guerin; differs in the markings on the thorax and scutellum and the 
abdomen beneath has no black spots on each side. Possibly only a 
small variety of P. ornalaR, Dallas. ' Long, 13 mill. 

Reported from Cacliar (Assam). 

Genus Tetuauthia, Dallas. 

List Hem. i, p. 3, 20 (1851) : Stiil, Ilotri. Africj. i, p. 33 (18G4) ; Bn. Hom. iii, 
p. 8, 13 (1873) : Mayr, lleiso Nov. 11cm. p. 12 (1866) : Walker, Cat, Hot. i, p. 18 
(1867). 

Body elongate, sericeous : head rather long, convex, especially 
anteriorly, lateral margins somewhat acute before the middle and 
sinuated, no longitudinal impression near the eyes, tylus longer than 
the jnga : rostrum long, reaching the posterior margin of the fourth 
ventral segment, first joint very sliort, second and fourth about equal 
in length, twice as long as the first, second joint compressed, third 
longest, about equal in length to the first and second taken to- 
gether ; antennsB 4- jointed, second joint about thrice longer than the 
basaj joint which does not reach the apex of the head : posterior angles 
of thoitix obtusely rounded, entire anterior margin of the propleura 
obtuse, elevated, posterior margin straight at the angles : scutellum 
rounded at the apex, covering nearly the whole of the hemelytra : 
venter with a long furrow, sides flattish, anteriorly somewhat convex, 
posterior margin of segments straight on both sides, the fun*ow of the 
orifices long, straight or very slightly curved, abruptly produced for- 
wards at the apex or emitting forwards a wrinkle or ridge : pectus 
without a furrow for the reception of the rostrum or projecting flaps 
covering the base of the antennae ; legs moderate : tarsi 3- jointed, 
second joint shortest (Dallas), 
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74. Tetrarthia lineata, Walker. 

Tetrarthia lineata, Walker, Cat. Het. i, p. 18 (1867). 

Ferruginous-red, fusiform, bright-red beneath : four stripes on the 
head and beneath on both sides, five stripes on thorax, of which the 
outer pair are oblique, its anterior and lateral margins, a dot on each 
side of the anterior margin of the scutellum and two oblique streaks 
which converge hind ward and a broad stripe on each side of pectus, 
emerald-green : antenum pieeous, fourth joint pale yellowish towards 
the base : scutellum with a lutoous dot on each side at two- thirds of the 
length : abdomen beneath with two rows of black spots on each side 
and with a black subapical patch : legs pubescent ; tibiae and tarsi 
above and femora towards their tips tinged with green : wings brown : 
costa of the corium purple. Var. ? No emerald-green markings : bead 
bluish-black : thorax blaish-black in front and on each side : scutellum 
with no lutoous dot : pectus blackish (Walker), Long, 14 J mill. 

Reported from Hong- Kong ; variety from Burma; 

75. Tetrarthria varieoata, Dallas. 

Tetrarfhria variegvta, Dallas, List Horn, i, p. 20, t. 1, f. 1 (1851) ; Sfcal, Ofvors. 
K. V..A. Forh. p. 61G (1870) ; Fn. Hem. iii, p. li (1873). 

Tetrathria marginc-pimctata, Volloiihovou, Faune Ent. TAroh. Indo-Neer. p. 13, 
t. 1, f. 6 a-b (18(53) ; Walker, Cat. Uet. iii, p. 608 (1808). 

Tetrathria quinquemaculata, A. Dohrn, Stettin Ent. Zoit. xxiv, p. 347 (1863). 

Head black, with some scattered, coarse punctures, the lateral 
margins and two parallel longitudinal lines brassy-green ; eyes pale 
brown ; thorax with a large, semicircular brassy green patch on the 
disc, touching the posterior margin, and surrounded by a broad dull red 
band which runs from one posterior angle to the other ; four spots on 
the disc, near the posterior margin, of which the two intermediate are 
largest, and the anterior and lateral margins black ; scutellum brassy 
green in the middle, the margins dull red, punctured and thickly 
clothed with fine golden hairs, with a large black patch in the middle 
of the base, two small spots of the same colour immediately behind this, 
and two large ones on the lateral margins immediately behind the mid- 
dle ; a large T-shaped black patch occupies the disc of the scutellum , 
formed by a transverse band, before the middle, and a median longitu- 
dinal one which reaches nearly to the apex, and is furcate posteriorly ; 
abdomen beneath rod, with broad black margins : rostrum red : legs 
black with the basal half of fho femora bright red : antenniB black with 
the basal joint reddish and a pale band near the base of the fourth joint 
(Dallas). Varies in having the scutellum and thorax rufous-testace- 
ous : anal segment in d* truncate at apex ; finely erosulous and in the 
middle with a somewhat prominent tooth. Long, 16| mill. 
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Walker remarked that T. margine-punctataj YolL was probably only 
a variety of T. variegata, Dallas ; and it is now recognized as snob. The 
type of this variety has the borders of the body above and the entire 
body below covered with a grey villosity ; head a little punctured, with 
a glossy chocolate-brown line in the middle ; two longitudinal lines and 
the border of the eyes, golden-green ; antennae pale brown, pubescent ; 
base of fourth joint whitish : eyes brown, ocelli yellow : pronotum 
punctured, with a row of deep dots on the anterior border, preceding a 
transverse glossy space which is of a chocolate -brown, the border being 
golden-green : disc of pronotum and scutellum purplish black with se- 
veral obscure metallic-blue lines : border surrounded by a row of yellow 
triangular patches : body beneath yellow with some golden-green lines 
on the head and pectus ; ventral borders marbled with brown ; 5th and 
Gth segments altogether brown ; rostrum pale yellow, with the tip 
obscure : coxae and half of femora of a pale yellow, other half deep 
brown : tibiae and tarsi, yellowish brown. Long, 15 mill. A Silhat 
specimen is paler and has the border of the scutellum interrupted at the 
tip. 

Reported from Phillipines, Java, Tondano, Celebes, Silhat, The 
Indian Museum possesses specimens from Sibs&gar (Assam) . 

Genus Scutellera, Lamarck. 

Syat. p. 293 (1801) : DallaH, List Hem. i, p. 4, 18 (1851) : Walker, Oat. Het. 
i, p. 15 (1867) : Stal, Hem. Afric. i, p. 33 (1864) ; En. Hem. iii, p. 9, 14 (1873) : 
Mayr, Boise Nov. Hem, p. 17 (1866). Inoludos Calliphara, Am. & Serv. Hist. 
Nat. Ins. Hem. p. 30 (1843), nec Hermar. 

Body subsericeous or pilosulous, very oblong : head triangular, ob- 
tuse, sloped : rostrum extending beyond the second ventral segment : 
antennas 5- jointed, second joint not or only a little shorter than the first, 
fourth the longest*: pronotum with a transverse linear impression be- 
fore the middle, generally strongly punctured, the base distinctly trun- 
cated, posterior angles distinct, posterior margin of propleura generally 
distinctly sinuated at the angles, anterior margin obtuse, thickened, 
slightly amplified near the prosternura : the meso-sternum furrowed : 
venter furrowed beyond the middle ; the furrow of the orifices very 
long, gradually curved forwards towards the apex, the part of the me- 
tapleura situate before the furrow, smooth, shining : feet rather long. 

76. Scutellera nobilis, Fabricius. 

Cimex nohilis, Fabr. (nec Linn.), Syst. Bnt. p. 697 (1776) ; Spec. Ins. ii, p. 338 
(1781) ; Mant. Ins. ii, p. 280 (1787) ; Ent. Syst. iv, p. 80 (1794) : Gmelin, ed. Syst. 
Nat. i (4) p. 2128 (1788) ; Panzer in Voet, Col. iv, p. iii, t. 47, f. 1 (1798) ; Wolff, lo. 
Oim. ii, p. 49, t. 6, f. 46 a-d, (1801) : Stoll, Punaises, p. 8, t. 1, f. 1 j p. IS, t. 2, f. 7, 
and p. 20, t. 4, f. 22, 23 (1788). 

21 
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Tetyra nohilis, Fabr., Syst. Rhyng. p. 129 (1808). 

Tectocoris nohiliBt Hahn, Wauz. Ins- iii, p. 24, t. 81, f. 247 (1886). 

TectocoriB perplexa, Westwood, Hopo, Cat. Hem. 1, p. 4 and 16 (1887). 

Calliphara nohiliSf Germar, Zoitschr. i, (i) p. 124 (1839) : Am. & Sery. Hist. 
Nat. Ins. H^m. p. 80 (1843). 

Scutellera nobilis, Lam. Hist. Nat. iii, p. 491 (1816) : Burm. Handb. ii, (i) p. 395 
(1835) ; Blanchard, Hist. Nat. Ins. iii, p. 158, H^m. t. 8, f. 3 (1840) ; Dallas, List 
Hem. i, p. 18 (1851) ; Walker, Oat. Het. i, p. 15 (1867) ; Vollenhoven, Fanne Ent. 
l*Aroh, Indo-Ncw. p. 11 (1863) ; Stal, En. Hem. iii, p. 14 (1873) ; Distant, A. M. 
N. H. (5 B.) iii, p. 44 (1879). 

Oblong; cflBrulean-golden, spotted black: beneath rufous, with 
lateral bands shining blue and gold (0. nohilis^ Fabr.). 

Light motallio green, varying to deep blue or even purple : body 
above and beneath and legs covered with a fine greyish pubescence 
more abundant on the head and anterior part of pronotum, abdomen 
and legs : eyes brown, ocelli red : rostrum reddish or brown : first joint 
of antennoB reddish brown, rest black : pronotum with a deep transverse 
groove anteriorly, a row of excavated points on anterior margin, lateral 
margins reddish brown, three irregular spots towards anterior margin, 
a median longitudinal line, a spot on each side thereof and on the 
humeral angles, black : scutellum with a median longitudinal line reach- 
ing to about the middle and three spots on each side thereof, black, a 
smaller sublatoral spot on each side between the second and third pairs, 
sometimes also a sublateral spot between the first and second pairs, and 
sometimes all or some are more or less obsolete : body beneath red with 
a purplish tint ; head beneath, patches on pectus, and oblique transverse 
bands on abdominal segments, interrupted in the middle and not reach- 
ing the margins, golden blue or green : coxse and femora red, tips of 
femora, tibiae and tarsi deep metallic violet. Varies much in size from 
14 to 21 mill. 

Var. : — Head green with three black spots : first joint of the an- 
tennae black not red : lateral margins of pronotum without a red limbus, 
first third green, rest blue with traces of five black spots ; scutellum 
blue with ten black spots : abdomen beneath golden green, shming, 
with a large orange yellow patch on the disc, margin orange, crenulated 
black : anal plate green (VolL)- 

Reported from Bengal, Pondicheri, Assam (Silhat, Gacbar), Burma, 
Panjab, India, Siam. The Indian Museum possesses specimens from N. 
India, S. India, Karachi, Sikkim, Assam, and Calcutta. 

77. Scutellera pasciata. Panzer. 

Citnex fmciatus. Panzer, in Voet, Col. iv, p. 108, t. 46, f. 2 (1798) : Stoll, 
Punaises, p. 188, t. 36, f . 261 ; var. p. 34; t. 7, f. 49 (1788). 
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Teetocoria nepalensia, Westwood, Hope, Cat. Hem. 1. p. 14f (1837}. 

CcUliphcMra nepalensis, Germar, Zeitschr. i (i) p. 125 (1839}. 

Calliphara amethyatina^ Germar, Zeitschr. i (i) p. 124 (1839). 

Scvbtellera ainethystina, VollenhovoTi, Fauue Eat. I’Aroh. Indo-Neer. p. 12 
(1868) : Walker, Cat. Het. iii, p. 607 (18G8). 

CalUdea laniuSf Stal, Ofvers. K. Y.-A. Forh. p. 231 (1854). 

Scutellera lanius, Stal, 1. c. p. 61 (1856) : Walker, 1. o. i, p. 15 (1867). 

Scutellera fasciata, Dallas, List Hem. i, p. 19 (1851); Walker, 1. c«i, p. 15 
(1867) ; StU, En. Hem. iii, p. 14 (1873). 

Body fusiform ; pilose on the head ; first third of pronotum, body 
beneath and feet, purple : head wrinkled only on the margins, beneath 
and two first joints of the antennee, violet : eyes brown, ocelli red : 
rostrum, half red, rest black : pronotum deeply grooved and with a row 
of excavations on the anterior margin, lateral margins greenish or 
golden ; two spots at the anterior angles and four near the base brown 
or blackish : scutellum with three bands, often interrupted (especially 
the first), and two small lateral and one large median spot of the same 
colour, all of them are sometimes more or loss obsolete : body beneath 
red, pectus with several violet spots, venter with two rows of oblique 
spots, alternately violet and golden : stigmata black : coxoe and femora 
red : tips of femora, tibiae and tarsi, deep violet. amethystina, 
Voll.). Body long 18-20 mill. 

Westwood describes his T. nepalemis as cearulean-green, cl y pens 
golden, head with a median line and two oblique spots between the 
eyes, black ; sides of thorax golden-yellow ; dorsum with three inter- 
rupted longitudinal lateral lines ; scutellum with two round spots at the 
base, a broad waved band before the middle, two round lateral spots 
and two others much larger and confluent beyond the middle, and the 
apex, black. Long 19 mill. StSl makes his S. lanius from Java a 
variety marked by its greater size, more robust, subsanguineous above, 
slightly shining violaceous, spots unicolorous without the violaceous 
tinge. Long, 22 ; broad 9 mill. 

Reported from Java, Borneo, Malacca, China, Burma, Assami 
Nep&U Sikkim. 

Genus Brachyaulax, St&l. 

Ofvers. K. V.- A. F6rh. p. 616 (1870) ; En. Hem. iii, p. 9, 14 (1873). 

Body very oblong, above slightly, beneath very convex, briefly 
pilose, shining : head triangular, somewhat convex, sides very convex 
before the eyes, lateral margins sinuate towards the base, rounded to- 
wards the apex ; bucculee continuing through it, slightly elevated ; 
ocelli twice more distant from each other than from the eyes : rostrum 
extending to somewhat behind the last coxae : antennae shorter by half 
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than the body, first and second joints short, the latter extending to the 
apex of the head and a little shorter than the first, third somewhat 
longer than the two basal together, fourth and fifth longer than the 
rest, fourth especially compressed, dilated : thorax sexangular, anteriorly 
truncated, distinctly transversely impressed before the middle, ante- 
rior lateral margins, obtusely sinuated, obtuse : scutellum covering the 
entire abdomen : prostethium triangularly impressed, margins of im- 
pression elevated, subdilated : mesostethium obtusely sulcate : odori- 
ferous apertures continued outwards in an elongated furrow, slightly 
curved and abruptly abbreviated : aides of venter veiy convex, incisures 
gradually curved second segment broadly sulcate in the middle : feet 
notoderate, tibias distinctly sulcate above. Differs from Scutellera, Lam. 
in having the furrow of the odoriferous apertures shorter, less curved, 
and the venter furrowed only at the base (Stdl). 

78. Bracuyaulax oslonga, Westwood. 

Tectocoria ohlonga, Westwood, Hope, Cat. i, p. 14 (1837). 

Calliphara ohlonga^ Germar, Zeitsohr. i (i) p. 129 (1839). 

Scutellera ohlonga^ Dallas, List Hem. i, p. 19 (1851) ; Walker, Cat. Het. i, p. 

16 (1867). 

Brachyaulax ohlongat Stal, En. Hem. iii, p. 14 (1873) ; Distant, A. M. N. H. 
(6 B.) iii, p. 44 (1879). 

Ovate-oblong, metallic bluish-green; head with three spots be- 
tween the eyes ; thorax with six, three by throe, the posterior larger ; 
scutellum with three small basal, two larger rounded, two lateral small, 
two behind the middle, rounded, largo, and one sub-apical spot, or ten 
ill all : body beneath caarulean-groeu, base of the abdomen in the mid- 
dle and the sides irregularly fulvous ; antennae black, feet green 
(Westw,). Body long, 13f mill. 

Reported from Java, Assam, China. The Indian Museum has a 
specimen from Assam which differs from the type in having the large 
median spots on the scutellum confluent, forming two waved transverse 
bands (Diet,) and in some these are connected by a median, longitudinal 
arrow-shaped mark. 


* Genus Calliphara, Germar. 

Calliphara, pt, Germar, Zeitschr. i (i) p. 122 (1839) : SUl, En. Hem. iii, p. 9, 16 
(1873). Includes Calliphara, BtAl, Hem. Afrio. i, p. 34 (1864) and Lamprophara, 
L c. p. 84 (1864). 

Stm distributes the species belonging to this genus amongst the 
subgenera Lamprophara^ OalUphara and Oh/rysopha/ra to none of which 
does he assign the only species recorded from India. The third joint 
of the antennas is over twice as long as the second : rostrum r ea ching 
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at least the middle of the second ventral segment : the ventral segments 
(at least the last and the penultimate) furnished at the apical angles 
with a small tooth or spine which is sometimes covered by the hemely- 
tra and then with difficulty distinguished : the scutollum does not 
cover the exterior margin of the oonnexivum (Stdl). 

79. Calliphaua obscura, Westwood. 

Tectocoria ohacura, Westwood, Hope, Cat. i, p. 14 (1837). 

Calliphara ohacurat StAl, £u. Hem. iii, p. 18 (1873). 

Head and pronotum black-coerulean ; the latter with three posterior 
spots ; scutellum green, with seven spots (two, two subconfluent, two 
rounded beyond the middle, and one small, suhapical) ; body beneath, 
black-coerulean, venter green, with blaek lateral spots ; femora lutcous 
at the base. Body, long 17^ millims. 

Reported from Nepdl. St&l inquires ‘ an potius Insulee Philippine.’ 

80. Calliphara nobilis, Linneus. 

Cimex nohiliSf Linn., Gent. Ins. i, p. 17 (1763) ; Amaen. Ac. vi, p. 400 (1763). 

Cimex puatulatust Panzer in Voet, Coll, iv, p. Ill, t. 47, f. 11 (1798). 

Scutellera Buqueti% Guerin, Voy. Coq. Ins. ii (2), p. 159, 162 (1830). 

Callidea nobilia^ Dallas, List Horn, i, p. 25 (1851) ; Walker, Cat. Het. i, p. 32 
(1867). 

Calliphara huquetii, Stal, Berlin £nt. Zeitschr. x, p. 153 (1866) ; Of vers. K 
V.-A, Fbrh. p. 618 (1870). 

Calliphara nobilis, St&l, En. Hem. iii, p. 17 (1873). 

Above light green, shining, in some specimens with violet reflections : 
head rather small, triangular ; eyes brown very prominent ; in the mid- 
dle, a small smooth green elevation, a little dilated hindward and bound- 
ed by two small grooves : anteniiee in d* , nearly half the length of the 
head, in 9 a little shorter, black, with the joints flattened : thorax al- 
most straight or only a little emarginate on the sides, punctured ; on 
each side in front an impression, black at the bottom, placed obliquely, 
and four small round black spots, a little beyond the middle ; in some 
specigienB there is an oblong red spot between tho two anterior im- 
pressions, in others there are only two spots on the sides : scutclluzn 
slightly grooved at the base, much punctured, with a longitudinal lino 
in the middle having no punctures and feebly marked ; three small, 
round, black spots on each side, and a smaller in the middle and near the 
tip: thorax beneath, red, with large green spots, confluent on the 
sides ; margin red, partly visible above : abdomen vermillion, sides 
broadly bordered green and on their external margin are four large 
black dots, and inwards four black patches less well defined, the extreme 
external margiii is red : rostinim black, red at the base : femora rod, 
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tips partly green ; tibiae and tarsi deep green (S. huqueti% Gu6rin). 
Long, 16 — 17 ; broad, 8 — mill, at base of scutellum. 

Reported from Philippines, Java, Timor, China, Burma. 

Genus Chrysocoris, Hahn. 

Wauz. Ins. ii, p. 38 (1834) ; White, Trans. Ent. Soc. iii, p. 85 ( 1841-43) ; St&l, 
Hem. Afric. i, p. 34 (1864) ; En. Hem. iii, p. 9, 18 (1873). 

Includes Callidea, Am. & Serv. (nec Burm.), Hist. Nat. Ins. H^m. p. 81 
(1843) ; pt. Dallas, List Hem. i, p. 22 (1850) ; Walker, Gat. Het. i, p. 25 (1867) : — 
Eucoryttsesj Am. & Sorv., 1. c. p. 31 (1843) ; St&l, Hem. Afric. i, p. 34 (1864) ; Mayr, 
Boise Nov. Hem. p. 18 (1866) 6?aZo«^ha, Am. & Serv., 1- c. p. 32 (1843): — 
Cosmocorisf Stal, Hem. Afric. i, p. 34 (1864) ; Mayr, Boise Nov. Hem. p. 18 (1866). 

St&l distributes the species belonging to this genus amongst the 
subgenora Eucorysses, Gosniocoris, and Chrysocoris, all of which are repre- 
sented in India. Differs from GalUphara in having the scutellum co- 
vering the whole connexivum, except the basal part. Body above 
glabrous : the third joint of the antennes at least twice as long as the 
second : the three last joints of the rostrum unequal in length ; lateral 
margins of the head neither carinated nor redexed, anterior margin o f 
the prostethium not callous behind the eyes, obtuse : meso-sternum, at 
least anteriorly, somewhat sulcated, the furrow generally slightly 
carinated on both sides : posterior margin of the propleura distinctly 
sinuated at the posterior angles : the ventral segments, at least the last 
or the penultimate, furnished at the apical angles with a small tooth, 
often covered by the homelytra and then difficult to distinguish. 

Subg. Eocoeysses, Am. & Serv. 

Head somewhat large, not much inclined, sides not deeply sinuated : 
anterior lateral margins of pronotum straight or somewhat so : basal 
part of the scutellum not, or but very obsoletely, elevated : entire tibiae 
above furrowed ; sixth ventral segment in 9 , as far as known, obtusely 
or very obtusely angulately prominulous in the middle of the apex. 

81. Chrysocoris grandis, Thunberg, St&l. *• 

Eucorysses grandis, St&l, Berlin Ent. Zeitsolir. x, p. 154 (1866). 

Chrysocoris (Eucorysses) grandis, St&l, En. Hem. iii, p. 18, (1873) : Scott, A. M. 
N. H. (4 8.) xiv, p. 289 (1874) ; Distant, 1. c. (5 8.) iii, p. 44 (1879) 5 J. A. S. Ben. 
xlviii, (2) p. 37, (1879). 

Var. a :^Cimex grandis, Thunberg, Nov. Ins. Spec. p. 31, t. 2, f. 46 (1783) : 
Gmelin, ed. Syst. Nat. i (4), p. 2133 (1788). 

Calliphara grandis, Germar, Zeitsohr. i (1), p. 128 (1839). 

Callidea grandis, Dallas, List Hem. i, p. 23 (1851) : Yollenhoveu, Faune Ent: 
rArch. Indo-Necrl. p. 18 (1863) : Walker, Oat. Het. i, p. 32 (1867). 

Eucorysscs sapsrhas, Uhler, Proc. Ac. Nat. Soi. FhU. p. 221 (1860). 
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Callidea disUnguenday Uhler, 1. c. p. 286(1861). 

Var. 6 ; — Cimeu haro, Fabr., Ent. Syefe. Snppt. p. 628 (1798). 

Tetyra haro, Fabr., Syst. Rbyng. p. 129 (1803) ; SchiOdfce in Krttyer’s Nat. 
Tidaskr. iv, p. 279 (1842). 

Calliphara haro, Gormar, Zeitachr. i (1) p. 127 (1839). 

Callidea haro, Dallas, List Hem. i, p. 22 (1851) : Walker, Cat. Het. i, p. 26 
(1867). 

Tetrarthia tetraspila. Walker, 1. c. i, p. 19 (1867). 

Var. c . : — Eticonjsses pallena, Am. & Serr. Hist. Nnt. Tna. H^m, p. 31, t. 1, f. 4 

(1843). 

Callidea haro, Vollenhoven, 1. o. p. 17 (1863). 

Head and spots on pectus at the coxsa, flavescent, the head some- 
times shining purplish, median streak and basal intraocular part, black : 
rostrum reaching the middle of the third ventral segment. 

Var. a. Large, elongate, tumid, glossy, violet beneath, sanguineous 
above with black spots : head blue with the median li no and antennie 
black: pronotiim sanguineous, much swollen, the anterior margin 
fringed with violet, at the base, black : a dot on each side behind the 
anterior angle and a large spot on the disc, black : scmtollum sanguine' 
ous, the black of the pronotum appears to extend over the base ; five 
black spots on, the scutellum one rounded on the median line near the 
base, two others costal appearing like a band interrupted in the middle, 
another forms a band abbreviated on two sides and the fifth is near the 
anal margin ; a sanguineous spot sometimes occurs in the middle of the 
venter : feet black (Cimex grandis, Thunb.). Body long, 25 mill. 

Var. a. $ , sec. StSl : — Black, thorax, scutellum, spots on pectus at 
COX8B and transverse median spot on 4 — 5 ventral segments, yellow- 
testaceous : margins of thorax and of scutellum shining- violaceous : 
entire narrow margin, discoidal spot and lateral angles of thorax, basal 
limbus, spot near base, lateral transverse spot on both sides before mid- 
dle, abbreviated * band behind middle and obsolete subapical spot on 
scutellum, black : spot on basal angles oF ventral segments, yellow- 
testaceous, much tinted violaceous. 

Var. h. : — Body large : head pale ; antennie, median line and 
margin black-cyaneous : thorax pale, shining, with a large ovate spot 
reaching anterior margin, cyaneons : scutellum largo, smooth, pale, 
ehining, with three cyaneous-black spots, the median one cordate : pectus 
cyaneons : abdomen pale with cyaneons bands : feet cyaneous {Cimex 
haro, Fabr.) Stil describes this variety as flavescent or yellow-testace- 
ous : antennfls, rostrum, anterior spot on thorax, basal limbus and three 
spots before middle of scutellum, pectus, lateral posterior band on seg- 
ments, basal streak and apical spot on venter and the feet, black : six 
spots on the pectus, three at the coxes and three at the lateral margins, 
flavescent. 
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Var, c. : — d* . Pale yellowish, shining above : head with a median 
longitudinal line and its posterior part, shining black : lateral margins 
of the pronotum slightly sinuate in the middle, a patch of shiningblack 
rounded hindwards, touching the anterior margin : two oblong, black, 
transverse patches on the disc of the scutellum, its base having on 
each side a similar black spot : body beneath shining black-bluish with 
transverse lateral bands of a pale shining yellow which unite on the 
two penultimate ventral segments : anal plate pale shining yellow, feet 
black metallic-bluish : antennm black (E. pallens^ Am. <fc Serv.). 
Long, 25 mill. 

All these varieties occur in India and are represented in the Indian 
museum collection. Reported from Japan, China, Siam, Assam, 
(Silhat), Bengal, Tenasserim, Java. 

82. Chrysocoris iris, Oermar. 

Oalliphara irisy Oermar, Zoitsclir. i (i), p. 128 (1839) : Herr. ScMff., Wanz. Ins. 
y, p. 80, t. 171, f. 626 (1839). Bintam. 

Callidea aemtiaculata^ Dallas (tiec Leach), List Hem. i, p. 23 (1851); Vollen., 
Fanne But. I’Arch. Indo-Neerl., p. 18, t. 1, f. 7 (1863) : Walker, Oat, Hot. i, p. 31 
(1867). Java. 

Chrysocoris (Eucorysses) iriSf Stal, Bn. Hem. iii, p. 19 (1873). * 

Purpurascent, shining violaceous : antennre and feet black, three 
spots on thorax also its posterior margin, and six spots on scutellum, 
black (Oermar), Schaffer observes that in the example figured by him 
the ground colour appears to be brown, lighter posteriorly ; head, 
thorax and base of scutelluni of a rich violet with rosy red, turning to 
green on the sides of the thorax and scutellum : feet and antennas 
darker. His figure shows anterior and posterior margins of thorax 
black, a median longitudinal streak proceeding from the anterior margpn 
and posteriorly behind the middle .confluent with a “short transverse, 
streak, black : four spots on scutellum joining an arcuate interrupted 
transverse band before the middle, and two larger oblong transverse 
spots behind the middle. Long, 24 mill. It is like G. seannaculatuSf 
Leach, but differs in its smaller size, body (especially the head) purpu- 
rascent-flavesoent, smooth head and shorter rostrum which somewhat 
reaches the apex of the third ventral segment. 

Body above purple with silvery blue reflections : head transversely 
wrinkled at the apex, vertex of a bronzed blackish green ; eyes brown, 
ocelli brown-yellowish : beneath, the sheath of the rostrum of a metallio 
green, labrum yellow : antennes black, second joint one-sixth of the 
following : thorax punctured, most strongly in the middle of the ante- 
rior margin which is of a bronzed green and on the disc, the space be- 
tween these two is smooth ; a oordiform spot on the disc, an abbreviated 
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band along tbe posterior border and two small spots at the lateral 
angles, black, those angles slightly, acuminate : scutellum punctured, 
more strongly at the anterior angle, basal elevation smooth : two 
bronzed-black spots behind the basal elevation, a black spot at each 
anterior angle, another pair much larger, almost quadrate behind these 
near the lateral margin, and a transverse band interrupted in the mid- 
dle, black ; hemelytra black, with the costal margin purple ; pectus 
varied with green, black and rod : venter rod with purple margins ; a 
large basal spot, a smaller anal spot, an oblique stria on the sides, shin- 
ing black : feet metallic black, pubescent( 0. VolL). Body 

long, 24 mill. 

Reported from Java, Bintam, Singapore, Tenasserim. 

Subg. COSMOCOBIS, St&l. 

Head somewhat large, not much inclined ; prouotum with the ante- 
rior lateral margins more or less distinctly sinuated in the middle, fur- 
nished in the d* anteriorly with a . rather deep triangular impression, 
scutellum transversely elevated at the base : tibiae above towards the 
apex somewhat flat or furrowed. 

83. Chrysocoris coxalis, St&l. 

Callidea coxalis, Stil, A. S. E. P. (4 a.) iv, p. 47 (1864) : Walker, Cat. Het. i, 
p. 28 (1867). Triiigany. 

C. {Cosmocoris) coxalis, Stal, En. Hem. iii, p. 19 (1873). 

$ Brassy-green, shining, feet more obscure, of the colour of steel : 
antenusB and rostrum black ; a small spot towards the ocelli and a me- 
dian stripe on the head, five spots on the pronotum and eight on the 
scutellum, subviolaceous-black ; disc brassy-black varying in breadth : 
COX 80 , trochanters and base of femora sordid yellow- whitish. Head 
moderate, distinctly sinuate before the eyes ; second joint of antennas one- 
third shorter than basal, the fourth (in d at least) dilated, furrowed ; 
pronotum sparingly and finely punctured, disc before the middle a little 
more distinctly punctured ; antero-lateral margins very slightly sinuate, 
narrowly and distinctly refiexed, with two anterior transverse spots, one 
orbicular on each side at the lateral angles, and three large median 
elongate reaching the base, the median one in the form of a continued 
stripe, the other two extended forwards beyond the middle of the pro- 
notum : scutellum as broad as the abdomen, not so densely punctured, 
slightly transversely elevated at the base, there smooth, with eight 
spots, the subbasal median one formed like the letter J, the rest, trans- 
verse, large : sixth ventral segment in 9 , posteriorly obtusely sinuate 
(Stdl). Long, 13-15; breadth of pronotum, 7-8 mill. 

Reported from Singapore, Tringani, Tenasserim (?). 

22 
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Subg. Chbtsocobis, Hahn. 

Head somewhat small, bending mnch forwards, sides generally 
strongly sinuated : thorax in d* withont an anterior triangular impres- 
sion : basal part of the scntcllnm not or only slightly elevated : tibiae 
above towards the apex flat or furrowed. St&l still further divides this 
subgenus into the sections Chlorolampra including 0. germari^ Esoh. ; 
Ghlorochrysa, including G. stocherus^ Linn, and Ghrysocoris including G, 
dilaticolUs, Germar. 

As the species of this subgenus arc not readily distinguishable I 
adopt the following scheme partly from St&l (Hem. Fabr. i, p. 11) as 
some help to identification : — 

1- 2. Venter without any flavcscent spot or mark. — 0. atriventris^ 
mihi. 

2- 1. Venter with disc, at least, flavescent. 

3- 17. Lateral margins of pronotum straight or nearly so. 

4- 16. Pronotum posteriorly with a single black spot in the middle, 
sometimes wanting, the antero-lateral margins entirely or nearly en- 
tirely reflexed. 

6-9. Disc of venter flavescent, with four long rays occupying the 
apical part of the segments, terminated anteriorly inwards by a black 
transverse spot that roaches the base of the seg^ments and is remote 
from the black-irised spiracula. 

6- 8. Vential limbus coerulean or brassy-green : posterior margin 
of pro- and meso-stethium concolorous : femora flavescent beyond the 
middle. 

7- 8. Pronotum with ten black or black-coerulean spots.— (7. elatus, 

St&l. 

8- 6. Ventral limbus, rufescent or purplish, rarely flavescent and 
purple : posterior margin of parts of pectus, flavescent : femora beyond 
the middle, miniaceous. — G. patriciusy Pabr. 

9- 5. Almost entire venter or a very great part of the disc flaves- 
cent, with on both sides short rays that occupy the base and the apex of 
the segments and are not terminated by a transverse black spot :''scutel 
lum typically with the apex black or obscurely violaceous, no sub-apical 
rounded spot. 

10- 8. Posterior black spots on the pronotum remote from the 
base, rather small ; ventral limbus brassy-green, or coerulean, or pur- 
plish-violaceous. 

11- 12. Pronotum with 5 or 7 black spots, that on the lateral 
angles very small or wanting : femora beyond the middle, flavescent.— 
0, purpureusy Westw. G. viridisy mihi. 

12- 11. Pronotum with 7 or 8 black spots, the anterior median one 
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sometimes wanting, 3 large median posterior spots, reaching the base.— 
0. stolii, Wolff. 

13- 12. Spots larger and broader, colour more purplish above. — 0. 
porphyriooltts, Walk. 

14- 12. Pectus without flavcscent spots and lines.—O. omafus, 
Dallas. 

15- 12. Scutcllum broadly orange at the apex.— D. andatnanensis, 
mihi. 

16- 4. Pronotum with 11 black spots and posteriorly in the mid- 
dle with 2 oblong spots, antcro-lateral margins somewhat acute poste- 
riorly, and a little reflexed. — C. marginellus, Westw. ; O. pulchelhts, 
Westw. 

17.3. Lateral margins of anterior part of the thorax, depressed, 
flat, rounded."“0. eguesy Fabr. ^ C* dilattcollis^ Guerin. 

84. Chrtsocorib atriventris, Atkinson. 

Proo. A. S. B. p. 11, (1887). 

Closely allied to C. hypomelana, Voll. from Borneo, differs in the 
markings on the thorax and in the entire venter being almost wholly 
deep black. Brassy-green, irrorated golden, shining, closely punc- 
tured : head beneath and feet lighter brassy-green, very shining ; venter 
deep black, smooth, slightly shining. Head much inclined, obtusely 
triangular, rounded at the apex ; except the tylns, irrorated golden : 
eyes, ocelli, antennae and rostrum, black ; 3-5 joints of antennae so me- 
what flattened ; rostrum reaching almost the apex of the second ventral 
segment, extremity of tip brownish : thorax with throe black spots 
towards the anterior margin, the lateral subovate-oblong, transverse, 
impressed, smoothish, the median irregularly triangular, smallest ; to- 
wards the posterior margin three larger spots, of which the lateral oblong, 
longitudinal, and the median obtusely triangular, smallest ; lateral 
margins reflexed, a very small black spot on the slightly prominulous 
posterior angles ; soutellum with the basal elevation smooth, shining, 
Ld wfth seven black spots ; on each side three lateral, of which the two 
first are ovate-oblong, transverse, and the third is somewhat rounded 
posteriorly, also one subbasal median, obtusely-triangular, having its 
apex pointing hindwards. Head beneath and pectus very bright, shining, 
brassy-green; antennte black; entire venter intensely black, smooth, 
slightiy ; barely traces, under the microscope in the sun, of a 

slightly purplish Umbus and a slightly brassy-green margin to the 
stigmata: feet blackish, femora tinted brassy-green towards the apex ; 
tibisB finely raliated, externally of a blue-steel colour. Long 14 ; breadth 

of pronotum, 8 mill. 

Exsniplo from OoUii. 
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85. Ghrtsooobis elatub, St&l. 

Callidea Stoclcerusj Germar, Zeitschr. i (i) p. 114 (1889), exol. Byn. 

Ohrysocoria eUatua^ St&l, Horn. Fabr. i, p. 11 (1868 ) ; Ed. Hem. iii, p. 20 (1873). 

Thorax with ten bluish-black or black spots : discoidal spot on 
scutellum narrow, linear or somewhat so ; disc of venter flavescent with 
four long rays, occupying the apex of the segments and terminated 
anteriorly inwards by a black transverse spot that reaches the base and 
apex of the segments, remote from the black-cinctured spiraculan, 
ventral limbus ccerulean or brassy-black ; posterior margin of pro- and 
meta-stethium concolorous ; femora flavescent beyond the middle. 

Reported from India. 


86. Chrysocoris, Fabricius. 

Cimex patriciua, Fabr., Ent. Syst. Suppt. p. 527 (1798) ; Stoll, Funaisos, p. 125, 
fc. 32, f. 222A (1788). 

Tetyra patricia, F&hv.i SyBt, Ehyng. p. 131 (1803); Schiadte in Kroyer*s Nat. 
TidsBkr. iv, p. 286 (1842). 

Scutellera patriciuSf Guerin, Voy. La Ooquille, Ins. p. 169 (1830). 

Callidea hengalensis, Westwood, Hope, Cat. Hem. i, p. 16 (1837) ; Germar, 
Zeitschr, i (i), p. 118, (1839) ; Dallas, List Horn, i, p. 28 (1861) : Walker, Cat. Hot. 
i, p. 27 (1867). 

Callidea haailicaf Germar, Zeitschr. i (i), p. 117 (1889) : Walker, 1. c. i, p. 28 
(1807). 

Callidea patricia, Germar, I, c, p. 121 (1839); Walker, 1. c. i, p. 2 8 (1867). 

C. (ChryaocorisJ patriciuay Stal, Hem. Fabr. i, p. 11 (1868) ; En. Hem. iii, p. 20 
(1873). 

Oblong, one-third the size of S- ndbilis : head, thorax and scu- 
tellum ccerulean blue : head shining, with a dorsal line and a spot on 
each side at the base, black : thorax with a dorsal line and four spots on 
each side, black: scutellum largo, with nine spots aijranged 3, 3, 2, 1, 
black : body flavescent, marginal bands ccerulean, and the margin of the 
abdomen, red : feet black, femora rufous (Fair.), Dark greenish-blue ; 
pronotum with seven spots, scutellum with eight large black spots ; 
femora rufous, apex and tibiae green ; trochanters whitish ; abdomen 
palely luteous, margin purplish-rufous, with oblong, transverse, greenish- 
black spots (0. hengalensisy West.), a somewhat ovate median oblong 
spot, with a longitudinal row of three rounded spots on both sides and a 
rounded spot before apex black. Pectus shining, sparingly punc- 
tured, brassy-green or cyaneous, six spots at the insertion of the 
feet and anterior and posterior margins of meso- and meta-stemum, 
yellow ; posterior margin of pro-sternum, yellow, lateral margin and 
posterior angles, red : lobes of anterior margin very, short, tnincate, 
externally angulate. Hemelytra black-coerulean, internally fuscescen t 
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their exterior margin yellow towards the base ; membrane and 
wings fuscous-black. Feet pubescent; coxes, trochanters and femora, 
red, the femoi'a cyaneous at apex, tibias with a small groove before 
apex, cyaneous ; tarsi-black : venter moderately convex with the 
sides punctured, shining, yellow, margin above the black stigmata red or 
luteous, a large quadrate spot occupying the middle of the three anterior 
segments and another rounded on penultimate segment, black or fus- 
cous ; 2-5 segments with a brassy-green spot on each side : anal seg- 
ment horizontal, senescent, thrice broader than length, deeply transverse- 
ly impressed, the apex broadly emarginate. 

9 . The 9 has the antennae more slender, shorter than head and 
pronotum, two basal joints longer than the eyes, 3-5 joints with small 
obsolete grooves : sides of pronotum more narrowly margined before 
the eyes, margin not dilated in the middle : anal segment of venter 
deep red (ScJiiddte), Long, 7^-8 mill., humeral breadth, 4-4- mill. 

The discoidal spot in the scutellum is broader than in G. elatus^ 
St&l, gradually amplified forwards beforq the middle : genitalia in 
more reflexed behind the middle than usual : subapical rounded spot 
in the scutellum black. 

Reported from Bengal, Tranquebar ; the Indian museum has spe- 
cimens from Calcutta and Ceylon. 

<5* . Antonnee a little longer than the head and pronotum together, 
sfcoutish ; two basal joints much shorter than the head, scarcely as long 
as the eyes, cither black, or fuscous, or rufescent ; second joint very 
short, one-fourth the length of the basal ; remaining joints black, pubes- 
cent, almost of the same length, depressed, with a small groove on the 
upperside ; third thrice as long as the basal, fourth and fifth with a 
deep groove on the lower side. Head deflexed much shorter than broad, 
obtusely three-angled, and a little convex, smooth, shining, coerulean 
greenish or cyanean ; clypeus obscurely cyaneous, at the extreme apex 
ruddy ; eyes of moderate size, prominent ; clypeus linear, obtusely pro- 
minulous at apex ; margins of the rostral groove, narrowly elevated : 
rostrgm reaching the base of the abdomen subcylindrical, piceous, 
rufescent at base, second joint a little longer than the rest. Pro- 
notum broader than long, convex at the base, as high as the scutel- 
lum, more sparingly punctured, denser towards the somewhat ele- 
vated humeri, anteriorly convexly sloped, smooth, within the apex 
depressed and rather densely punctured ; entirely brassy-green or shin- 
ing cyaneous, sometimes purpurascent at the sides, with three longitu- 
dinal rows of black spots of which the median row is composed of two 
large quadrate spots and the lateral rows of three smaller, rounded 
spots : the humeral protuberances are also black and the lateral margins 
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before tbo obtnse-angled, rounded bumeri somewhat straight. Scutel- 
lum ovate almost twice as long as the pronotum, almost one-half longer 
than basal breadth, shorter than abdomen, moderately convex, basal 
semilunar elevation rather high, flatly inclined at the sides, posteriorly 
convexly sloped, somewhat depressed and truncate at the extreme apex ; 
densely punctured, basal callus smooth, shining cosrulean or cyaneous, 
sides and apex more or less purple. 

87. Chrysocoris purpureus, Westwood. 

Cimex stockeruSf Fabricins, (nec Linn.) Syet. Ent. p. 696 (1776) ; Spec. Ins. ii, 
p. 338 (1781) ; Mant. Ins. ii, p. 280 (1787); Ent. Syst. iv, p. 79 (1794) ; Wolff, lo. 
Cim. ii, p. 47, t. 6, f. 44 (1801) : Stoll, Funaisos, p. 17, f. 16, 16A. (1788). 

Tetyra Btockerus, Fabr., Syst. Eliyng. p. 131 (1803). 

Scutellera tstocTcerus, Latr., Gen. Ins. iii, p. 131 (1807). 

Callidea stockerua, Bnrm., Handb. ii (i) p. 394 (1836) : Westwood in Donovan’s 
Ins. China, p. 48, t, 21, f. 1 (1842). 

Callidea purpureat Westwood, Hope, Cat. Hem. i, p. 15 (1837) : Germar, 
Zeitsohr. i (i) p. 115 (1839) ; Dallas, List Hem. i, p. 26 (1861) ; Vollenhoven, 
Fauno Ent. I’Arch. lndo-N6er. i, p. 31 (1863) ; Walker, Cat. Het. i, p. 26 (1867). 

C. ( Chrysocoris) purpureusy Stal, Hem. Fabr. i, p. 10, 11 (1868) ; En. Hem. iii, 
p. 21 (1873) : Distant, A. M. N. H. (5 s.) iii, p. 44 (1879). 

CflBrulean-purple ; pronotum with 5 and scutellum with 6-7 spots, 
antennae and tarsi, black ; body beneath, luteous, margined purple and 
with purple stigmata ; anus golden ; femora luteous with apex and 
tibim purple ; tarsi black ((7. purpureas, Westw.^ St&l notes that in his 
examples the pronotum has only two spots anteriorly and the discoidal 
spot on the ecutellum is smallish and oblong. Vollenhoven gives the 
colour above as deep blue, head slightly tumid, and transversely 
wrinkled, eyes blackish, ocelli yellowish-brown ; antennm black, first 
joint blue, orange at the base, second joint one-fourth the length of the 
third in the 9 ; basal half of the rostrum yellow, rest brown, reaching 
second ventral segment : pronotum rather elevated, without a transverse 
groove, strongly punctured, with five (2 and 3) black spots : scutellum 
strongly punctured (except at the basal elevation which is almost 
smooth,) with six black spots arranged in two rows and a median trian- 
gular spot which is sometimes obsolete and is replaced by a green re- 
flection : body beneath yellow or orange with the exception of the head 
and the margins of the pectus which are violet, of the margin of the 
abdomen which is purple and of a basal spot on the venter and small 
stigmatal spots which are black : feet orange as far as two-thirds of the 
femora, remainder violet, tarsi black. Body long. 15-17 mill. 

Reported from Bengal, Bombay, Assam. Specimens from Assam 
vary in colour from purplish to sanguineous above. The Indian museum 
has specimens from Utakamand, S. India and Bihar. 
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88. Chbtsogoris viridis, Atkinson. 

Proo. A. S. B. p. 12, (1887). 

Allied to 0. pnrpureuSf Westw. Above light brassy-green, densely 
punctured : antennes black, basal joint brown, rostrum almost reaching 
apex of second ventral segment : head and pronotum irrorated golden, the 
latter with a smoother transverse band close to, and parallel with ante- 
rior margin, and bearing slight traces of three blackish spots also traces 
of three median distant spots, lateral margins slightly roflexed, posterior 
angles slightly prominulous : sciitellum with a steel-blue, smooth, semi- 
circular, basal elevation ; on each side, three smallish black spots, the 
basal resting on the basal elevation, no discoidal or apical mark ; beneath 
very sordid flavescent turning into ferruginous, sides of pectus brassy- 
green, stigmata black, irrorated green, base of anal segment slightly 
black, no black spot on basal segment : feet somewhat ferruginous, apex 
of femora, and tibiss externally, brassy-green. Differs from G, purpu- 
reus in colour and markings above, in the less-obtuse apex of scutellum, 
and absence of purple border arid black basal patch on the abdomen. 
Long, 15-16 mill. 

From the Panjab, 


89. Chrtsocoris stollii, Wolff. 

Ctmea stolUij Wolff, lo. Cim. ii, p. 48, t. 6, f. 45 (1801). 

ScutellvMi 8tocJceru8, Guerin, Voy. La Coquillo, Ins. ii, p. 159 and 161 (1830). 

Oallidea stollii, Germar, Zeitschr. i (i) p. 114 (1839) ; Dallas, List Hem. i, p. 26 
(1851) ; Walker, Cat. Het. i, p. 27 (1867), oxcl. syn. 

C. (Chrysocoris) stollii, Stal, Hem. Fabr. i, p. 11 (1868) : En. Hem. iii, p. 21 
(1873). 

Antennas 5- jointed, black, first joint ferruginous : head, thorax and 
scutellum coerulpan : head very shining with a longitudinal streak and a 
spot on both sides at the fuscous eyes, black ; two small impressed lines 
on the apex : rostrum 4- jointed, black, flavescent at the base : thorax 
with six black spots, the anterior three small, the posterior three large, 
oblomg; posterior angles rather prominulous, black: scutellum shining 
greenish, margin and apex purple ; with eight black spots, three on 
each side, one in the middle oblong and large, and one at the apex 
(sometimes obsolete) transverse : homely tra black, shining coerulean ; 
exterior margin, rufous ; interior margin broadly whitish : membrane 
fuscescent, striated externally black : wings hyaline with a large black 
spot on the apex : abdomen beneath flavescent, throughout very finely 
impressly punctured, margin purple, on both sides with five black points 
on some of which is a small line ; pectus flavescent with three violaceous 
spots on each side : anus with a black spot : feet unarmed ; femora 
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flavescent, at the apex violaceous ; tibiss violaceous ( Wolff) . Long, 13^ — 
14 mill. 

Reported from China, Cambodia, Siam, Tenasserim, Burma, Assam, 
N. India. 

DifPers from (7. purj^ureus^ Westw. in its smaller, narrower body, 
thorax more elevated posteriorly, scutellum deeply impressed at the 
base and the number of the spots. 

The discoidal spot on the scutellum is broadish and obovate. 

90. Chrysocoris pobphtricolus, Walker. 

Callidea porphyricaLaf Walker, Cat. Het. i, p. 29(1867). 

Ghrijfiocoris porphyricoluSf Distant, J. A. 8. Ben. xlviii (2), p. 37 (1879). 

Gilded green, nearly fusiform, minutely punctured : head with a 
blackish stripe which has on each side of it a blackish spot and is bor- 
dered by two deep parallel furrows : pronotum with three longitudinally 
elongated purple spots in front of which there are three transversely 
elongated spots; a small cupreous spot on each angle near the hird 
border ; scutellum with three large purple spots on each side ; a slight 
transverse furrow which is curved to the anterior border on each side, 
tip purple : abdomen beneath red with black dots along each side 
of it and with a black subapical patch : legs red ; femora towards their 
tips and tibiro purple; tarsi black. {Walker,) Body long, 15 mill. 

Reported from India, the Indian museum has specimens from 
Tenasserim and Sikkim : differs from preceding in the purplish tint 
more or less throughout above and tho larger size of the spots. 

91. Chrysocoris ornatus, Dallas. 

C allidea omata, Dallas, List Hem. i, p. 27 (1851). 

C. (Chryffocoriif) ornatuSf Stal Eii. Horn, iii, p. 21 (1873), 

Above brilliant golden-green, becoming purplish after death (P), thick- 
ly and rather strongly punctured ; head impunctate with a black spot on 
the vertex : pronotum with three small black spots close to the anterior 
margin, three large ones touching the posterior margin and one in each 
lateral angle : scutellum with the basal elevation smooth nearly im- 
punctate, with a large triangular black patch on the disc, a large oblong 
black spot on each side of this, at the middle of the scutellum, and two 
smaller ones towards the apex : abdomen bright orange-red with the 
margins crimson ; the stigmata and a large spot at the base and the 
apex, black : pectus violet, tinged with golden green : legs, rostiKim and 
antennae black, the legs tinged with violet (Dallas). Body long, ld^-14 
mill. 
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Reported from China, Assam. Not strongly distinct from 0* 
stollUf pectus without Havescent spots and lines, entire feet coerulean- 
black. 


92, Chrysocoris pulchbllus, Dallas. 

Callidea pulckella, Dallas, List Hem. i p, 25 ( 1851) : Walker, Oat. Het. i, p. 26 
(1867). 

Chrysocoris pulchellus, Stal, En. Hem. iii, p. 22 (1873). 

Closely allied to G. marginellus^ Westw., but differs in its smaller 
size, in having the antennas much broader and thicker and the second 
joint smaller than in that species ; the head, in addition to the median 
longitudinal line has a small black spot on each side in front of the 
ocelli ; the black spots also occupy more of the surface than i-n 0. mar- 
ginellus and are arranged precisely in the same manner ; namely, nine on 
the pronotum of which three small ones on the anterior margin, one in 
each lateral angle and four large oblong ones on the disc towards the 
postei’ior margin ; eight on the scutellum, placed, two, close to the base, 
forming an interrupted transverse band, a somewhat triangular one on 
middle of disc, one on each side of this, two behind the middle and one 
close to the apex : abdomen yellow with the margin crimson ; stigmata, 
black, with a row of golden green spots within them and within these, 
another row of black ones ; a black patch at the base and apex of abdo- 
men ; pectus violet and green : coxse yellow ; femora red with their 
tips, tibiae, tarsi, rostrum and auteunoe black. (^Dallas,) Body long, 
12^ mill. 

Reported from India, Silhat. 

93. Chrysocoris andamanensis, Atkinson. 

Proo. A. S. B. p. 12, (1887): 

Above deep blue turning into purplish or into green, or green, 
shining, deeply and densely punctured : eyes and ocelli brown ; antennee 
black, basal joint flavescent (except the apex) : rostrum flavesoont, 
reachii^ posterior coxee : thorax densely punctured, transversely sul- 
cata before the middle, with a broad smooth band closo to anterior 
border, marked by three black, oblong, transverro spots, also between 
the band and the base, throe largo, longitudinal, black spots of which 
the median is triangular with its apex pointing forwards ; margins 
slightly reflexed, posterior angles slightly prominulous and blackish : 
scutellum with a semicircular basal elevation, smooth, immaculate ; three 
rounded spots on each side, of which the last is the largest, and a linear 
longitudinal median basal streak, black; broad apical limbus bright 
orange : body beneath flavescont, sides of pectus, stigmata, and trans- 
23 
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verse streaks therefrom on anterior margin of each segment on both 
sides, apex of femora and tibias externally, steel-blue ; anal segment 
violet-black. Easily distinguished by its size and the broad, orange, 
apical limbus of the scutellum. Long, 17 ; breadth of pronotum, 9 
mill. 

The Indian Museum possesses a long series from the Andaman 
Islands. 


94. CiTRYSOCORIS MARGINELLUS, Wostwood. 

Callidca marginella^ Westwood, Hope, Cat. Ilem. i, p. 16 (1837) *. Germar, 
Zoitachr. i (i) p. 117 (1839) ; Dallas, List llem. i, p. 25 (1851) ; Walker. Cat. Hot. 
i, p. 26 (1807). 

Callidea calestitif Stal, Ofvors. K. V.-A. Fork, xii, p. 181 (1855) j 1. c. xiii, p. 52 
(1856) ; Walker, 1. c. iii, p. 510 (1868). 

C. (Chrynocoris) margimltiiSi Stal, lleiu. Fabr. i, p. 12 (1868); En. Horn, iii, p. 
21 (1873). 

Size of 0. j^r'pureus^ Westw. : ccerulean- green, thorax with twelve 
spots, two intermediate, oblong ; scutellum with nine, and an oblong 
anterior median stripe, black : thorax beneath golden-green ; abdomen 
palely luteous with golden-greenish submarginal spots, margin broadly 
purple, stigmata black; femora rufous-fulvous, apex and tibias green 
(Westw»^. Body long, 13-14 mill. 

<? . Obscurely virescent-chalybeous ; thorax with 11 black spots ; 
scutellum densely and deeply punctured, with a basal transverse eleva- 
tion, with 8 black spots of which the median longitudinal : pectus more 
obscure, yellow at the coxes ; abdomen yellow, each segment having on 
both sides a chalybeous- violaceous spot, last segment violaceous-black ; 
femora cinnabar, apex and the tibiae chalybeous : antennae and tarsi, 
black. Head green chalybeous, subimpunctato, shining, tylus more ob- 
scure : antennae black, second joint very minute : thorax sinuate ante- 
riorly, sides oblique, broadly obliquely truncate on both sides posteriorly • 
scarcely so anteriorly, posteriorly (especially on the sides) more punctured, 
shining, chalybeous ; adorned with eleven spots of which 3 anteriorly, 
2 basal close together subelongate and 3 on each side placed triangular- 
ly, black : scutellum flatly-produced at the apex, densely and roughly 
punctured especially on the sides, transversely elevated at the base and 
there impunctate, greon-chalybeous, adorned with seven rounded spots 
(arranged 2, 2, 2, 1) and an elongate median spot sometimes dilated at 
the base, black : pectus obscurely chalybeous- violaceous, yellow at the 
COXO 0 : abdomen roughly punctured on both sides, yellow, adorned with 
a black basal spot and obscurely chalybeous, transverse, lateral spots, 
last segment, violaceous-black ; femora cinnabar, with apex and the 
tibiee chalybeous : tarsi black. Colour sometimes somewhat golden 
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green, margin of abdomen, weakly violacescent (Stdl), Long, 19 ; 
broad, 9 mill. 

Reported from Madras, Bengal, Bombay, Celebes, Borneo. Tho 
Indian Museum has specimens from Chaiidbali (S. coast of Bengal). 

95. CHttYSOCoais equks, Eabricius. 

Callidea eques, Dallas, List Hem. i, p. 28 (1851); Walker, Ciil. Hot. i,, p. 32 
(1867). 

Chryaocoris eques, Stal, Horn. Pabr. i, p. 11, 12 (1868). 

C. {Chryaocoris) equea^ Stal, En. Horn, iii, p. 21 (1873). 

Var. a. Cimex eques, Pabr., Enfc. Syst. iv, p. 79 (1794). Tranqnobar. 

Tetyra eques, Pabr., Syst. Rhyng. p. 131 (1803) : Schiodfco in Kriiyer’s Tidsskr. 
iv. p. 284 (1842). 

Scutellera eques, Guerin, Voy. La Coquille, Zool. ii, p. 158 (18.30). riiilippiuos. 

Callidea eques, Burm., Handb. ii (i) p. 394 (1835); Gormar, Zcitsclir. i (i) 
p. 112 (1839) ; Voll., Faune Ent. TAroli. Indo-Noor. p. 27 (1863). 

Oalostha eques. Am. & Serv., Hist. Nat. Ins. Horn. p. 33 (1843). 

Vnr. h. Callidea schwaneri, Vollenhovcn, Panno TArcli. Indo-Ncor. p. 26, t. 2, 
f. 7 (1803) } Walker, 1. c. iii, p. 511 (1868). Borneo. 

Var. c. Vor. nicobarensis, Atkinson, Proo. A. S. B. p. 13, 1887). Nicobars. 

Callidea eques, Mayr, Reis© Novara, p. 24 (1860). Nicobars. 

Var. d. Callidea formosa, Westwood. Hope, Cat. Hem. i, p. 15 (1837) j Germar, 
Zeitsebr. i (i) p. 113 (1839). China. 

Callidea dorsalis. White in Gray’s Zool. Misc. p. 80 (1842), 

Var. a. Body ovate, above green : a band on the head between tho 
antennss emitting a branch up to the base and two small spots, deep 
black : dorsal line on thorax and four spots on each side (3, 1) deep 
black : scutcllum largo with eight deep black spots (2, 2, 2, 1) and tho 
dorsal spot anteriorly bifid : abdomen black, margin green with black 
points : feet coorulean (C. eques, Fabr.). Long, 11 — 13 mill. 

Var. &. Head flat, smooth, green, with tho ocular margin blue : tho 
eyes and ocelli brown : antennro black, very pubescent, tho second joint 
only one-fifth tho length of the following : pronotum a little jmneturod, 
except perhaps on tho anterior angles ; lateral margins much dilated, 
green 0r blue, disc golden ; scutellum very tumid without a basal eleva- 
tion, much punctured, principally near the anterior angles, a little flat- 
tened at tho apex ; colour green or golden red with a more or less large 
black spot at the extremity : deep violet beneath, middle of the venter 
black also the tarsi, or venter gi een with a large discal streak and small 
marginal spots, black. This variety has the following subvarieties : — 

1. Black spots on the lateral angles of the pronotum. 

2. In addition, a black spot on the anterior margin of tho pro 
notum. 
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3. a J-sViaped spot or Wo small lines on the disc of the scutellumr 

4. Seven rather indistinct spots on the proiiotum, scutellum with a 
small median line, two lateral and one anal spot. 

t5. Five rather distinct spots on the pronotum and five larger on 
the scutellum (0. schwaneriy Voll.). 

Long, 11-12 mill. : all from Borneo. 

Yar. c, nicoharicuSy mihi, is representod in the Indian Museum by a 
long series from the Nicobar islands. 

Above shining green ; eyes brown ; antennser black : pronotum with 
the lateral margins much dilated, semicircularly rounded, edged black ; 
anteriorly with a transverse row of three black spots of which tlie 
median is largest, triangular, having its apex pointing hindward ; three 
black spots arranged in form of a triangle at the posterior angles, some- 
times but two, and then with the basal margin black, on which rests a 
median triangular spot with its apex turning forwards and meeting the 
triangular median spot of the anterior row : scutellum without a basal 
elevation, no discal spot, three black spots on each side undone ai the 
apex : body beneath entirely brassy-green, tinted violet or steel blue, 
especially on the |>ectus, a small median transverse patch on the ante- 
rior margin of each segment, also the stigmata and base of anal segment 
violet black : feet of a steel blue, tibia) internally sordid feinraginous.. 
Long, 11*12 mill. 

Mayr describes what is probably the d* of this variety, also from 
the Nicobars, as having the pronotum anteriorly with three black marks 
of which the median is largest, in the middle with two rounded black 
marks and near the posterior margin three like them, of which the 
median is connected by moans of a black line with the median mark on 
the anterior border ; scutellum shining green, bluish on both sides 
with three paii' of blackish spots, of which the anterior and median pair 
are rounded, the posterior transverse ; the median V-shaped mark is 
wanting and there is hardly any trace of the usual apical black spot : 
the basal segments of the abdomen are for the most part violet and 
somewhat green, the median are green with blackish-violet oblong 
streaks, stigmata violet and base of anal segment black. * 

Yar. d. Brassy-green, pronotum with the sides reflexed, broader 
than the scutellum, spotted black and with two large, rounded dorsal 
BX>ots, sanguineous ; scutellum sanguineous ; body beneath and feet 
brassy, the former spotted black, the stigmata deep blue ((7. formoaa^ 
Westw.7. Body long, 11-12 mill. 

Reported from China. 

Reported from Tranquebur, Malacca, Singapore, Banoa, Sumatra^ 
Java, Borneo. The Indian Museum has a long series of variety e. from 
the Nicobar Islands. 
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96. Ghbtsocobis dilatioollis, Guerin. 

• Bcutellera dilaticollia, Gueriiii Voy. La Coqnille, Zool. ii, ,(2) p. 160, 164 (1830). 

Chryaocoria stolliiy Halin (jieo Wol£E), Wanz. Ins. ii, p. 39, t. 44, f, 136 (1834). 

Callidea dbdominalia, Westwood, Hope, Cat. Hem. i, p. 15 (1837) ; Germar, 
Zeitschr. i (i) p. 112 (1839). 

Oaldstha atodcerusj Am. & Sorv. Hist. Nat. Ins. H&m. p. 34 (1843). 

Callidea dilaticollia, Dallas, List Hem. i, p. 28 (1851) ; Walker, Oat. Het.i, p. 28 
(1867) : VoUenhoven, Faane Ent. TArch. Indo-Neer. p. 28 (1863). 

Callidea atockeraa, Stal, Ofvers. K. V.-A. F5rli. p. 389 (1855). 

Chryaocoria atocJcerua, StSbl, Hem. Fabr. i, p. 12 (1868). 

Yar. Callidea mmatrana^ YollenhoyoD, 1. c. p. 28, t. 2, f. 9 (1863). 

C. [ChrysocoHs) dilaticollia, St&l, En. Hem. iii, p. 21 (1873). 

Above shining bine, more or less greenish ; head broad, tnangnlar ; 
eyes prominnlous ; median longitudinal line, black : antennae black, in 
d* at least as long as the body, in $ shorter, two last joints compara* 
tivoly stout : thorax anteriorly as broad as the head, abruptly produced 
posteriorly in a small, fine, rounded dilatation on each side ; no depres- 
sion in front, broader than the scutellum and almost twice broader than 
long, surface smooth or very weakly punctured ; with two rows of threo 
round, rather large black spots, and the lateral dilatation, also, black in 
the middle : scutellum with seven round, black spots and a large tiian- 
gular spot towards the base, very broad in front, a little emarginate on 
the sides and having in some specimens a small green line in the mid- 
dle ; the posterior spot is placed in the middle and near the tip ; thorax 
beneath of a beautiful shining green, with small yellow linos, on the 
sutures : rostrum green, with the base orange : abdomen bright orange 
yellow, with a quadrate patch at the base and the anus black-blue ; 
sides green with two rows of four black dots on each side : femora bright 
orange yellow with their tips, the tibiae and tarsi blue-green (GuSrin), 
Long, 10 — 12 ; broad at the base of the scutellum, 5 J — 6 mill. 

Reported from Java, Sumatra, Celebes, Timor, Malacca, Burma 
India, China. The Indian Museum possesses specimens from Arakan in 
which the abdomen beneath is almost entirely dark brassy-green, tho 
disc Qi the last three segments alone being orange yellow and in this 
respect approaches Var. sttmatrana. Veil. 

Genus Lamfbogobis, St5l. 

Hem. Afrio. i, p. 84 (1864) j Mayr, Beise Novara, Horn. p. 18 (1866) ; Stil, Bn. 
Hem. iii, p. 9, 22 (1878). Includes Sophela, Walker, Cat. Het. i, p. 17 (1867). 

St&l distributes the species belonging to this genns amongst the 
Bubgenera Lamprocoris aud So^helay both of which are represented in 
India. Third joint of the antennso longer than the second ; tibiae cylin- 
drical neither flat nor furrowed above : prostethium impressed behind 
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the eyes within the anterior margin which is amplified between the eyes 
and the sternum : anterior margin of the basal angles of the scutellum ^ 
subreflexed ; ventral segments unarmed in the apical angles ; near the 
sides, anteriorly and posteriorly, somewhat convex or tumescent. 

97. Lamprocoris lateralts, Guerin. 

Scutellera lateralis, Gn^rin, Voy. La Coqnille, Zool. ii (2) p. 159, 160 (1830)^ 

Callidea lateralis, Dallas, List Hem. i, p. 28 (1851) ; Walker, Oat. Het. i, p. 28 
(1867) : Vollenhoveti, Faimo Ent. VArch. Indo-Ncorl. p. 32, t. 2, f. 11 (1863). 

L. {Lamprocoris) lateralis, Stal, Berlin Ent. Zoitschr. x, p. 165 (1866); Bn. Hem 
iii, p. 22 (1873). 

Head rounded at the tip, triangular, punctured, with two longitudi- 
nal grooves in the middle ; green, shining, the sides and the space be- 
tween the grooves of a rich Prussian blue : antennee black : pronotum 
and scutellum bluish-green, the former very tumid and very broad be- 
hind, punctured, lateral posterior angles rather prominulous ; above and 
anteriorly, with two oblong black spots, placed transversely and trend- 
ing a little obliquely, towards the tip of a median and longitudinal lino 
of which the extremity reaches their level and whioh ends at the pos- 
terior margin ; on each side of this lino are three long oblique spots 
which do not reach the posterior margin : scutellum punctured, with 
three transverse rows of black marks, of which five are on the anterior 
margin in the form of a crescent, four towards the middle, of which the 
two median are much the largest, three behind these, almost united by a 
weak brown mark, two more behind these last and often a very small 
transverse spot at the posterior extremity : body beneath is of the same 
colour as above : abdomen with a broad rod band, commencing close to 
the base and ending near the anus, it occupies half the first segment, the 
2-4 and half the fifth segment, and has four ^ black-brown stigmatic dots 
on the margin : feet concolorous : hcraelytra brown ; wings transparent, 
tip alone inf uscate {Guerhi), Long, 9 — 10; broad, 6 — 6^ mill. 

Reported from Java, Sumatra, Assam. The Indian Museum 
possesses a specimen from Sikkim. • 

98. Lamprocoris roylii, Westwood. 

Callidea Boylii, Westwood, Hope, Cat. Hem. i, p. 16 (1837) : Germar, Zeitschr. 
i (i) p. 119 (1839) : Dallas, List. Hem. i, p. 28 (1851) ; Walkor Cat. Het. i, p. 28 
(1867). 

Var. Scutellera pulchella, Westwood, Royle, 111. Bot. Him. p. liv, 1. 10, f. 6 
(1839). 

Lamprocoris roylii, Sttl, En. Hem. iii, p. 22 (1873) : Distant, A. M. N. H. (5 8.) 
iii, p. 44 (1879). 
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Rufous cupreous or golden, varied with black : pronotum with the 
dorsal line, three spots on each side and the humeral angle, black ; 
Bcutellum with three basal and five apical spots, also a broad lunated 
band in the middle, black, margined green : body beneath greenish ; 
abdomen with black band and on the margins rufous spots (0. 
Westw.). Body long, mill. 

Brassy or coerulean-black, shining : disc of pronotum anteriorly and 
posterior margin tinted cupreous or brassy : scutellum, intensely green 
and gold, a transverse basal band and another median oblique (inter- 
rupted in the middle), and three rounded spots (posteriorly and ar- 
ranged in form of a triangle), coenilean black : scutellum covering 
the abdomen : two basal joints of aiitenn&Q short, equal, third almost 
twice as long as the second, last longest of all. Long, 10^ ; broad, GJ 
mill. (&’. Westw.) 

Reported from the Himalaya, Bengal, NopH, Assam. The Indian 
Museum has specimens from Sikkim and Mussoorio. 

99. Lamprocoris . obtusus, Westwood. 

CalUdea ohtusaj Westw., Hope, Cat. Hem. i, p. IG (1837) j Gormar, ZoitBchr. i 
(i>, p. 119 (1839) ; Voll., Faune Ent. TAroh. liid. Neerl. i, p. 32 (1863) ; Walker, 
Cat. Het. iii, p. 610 (1868). 

L. {Lamivrocoris) ohtusuSf StU, En. Hem. iii, p. 22 (1873). 

Golden-green : two anterior spots on the thorax, a dorsal lino and 
four other oblique, black : eleven black spots on the scutellum : body 
beneath and the feet, black with a golden tinge ; margin of abdomen, 
fulvous, stigmata black (Westw,), Long, 9^ mill. 

Reported from Java. 

100. Lamprocoris spiniger, Dallas. 

CalUdea spinigeraj Dallas, Trans. Ent. Soc. v, p. 186, t. 19, f. 1 (1849). 

Sophela ftpinigeraf Walker, Cat. Hot. i, p. 18 (1867). 

Lamprocoris {Sojihcla) s'pinigera^ Stal, En. Hem. iii, p. 22 (1873) : Distant, A. M. 
N. H. (6 B.) iii, p. 44 (1879). 

Broadly ovate, rather convex ; above brownish testaceous, with 
violet or brassy reflections, very thickly and finely punctured : head 
violet, shining, faintly punctured and transversely wrinkled, the tylus 
darker in colour ; eyes brown, ocelli red : pronotum faintly punctured 
with the lateral angles produced into a small acute spine on each side, 
the anterior and lateral margins and in the d* the whole anterior por- 
tion, cupreous or violet, shining : on each side, towards the anterior 
margin, is a small transverse fovea, surrounded by a brassy green ring: 
scutellum very finely punctured and faintly wrinkled transversely. 
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especially at the base which is brassy, cupreous or violet : hemelytra 
with the margins .pale testaceous : margins of the abdomen projecting 
slightly beyond the scutellum, bright red, crenated, each segment bear** 
ing two small projections or tubercles ; abdomen beneath, deep blue 
violet, very smooth and finely punctured, with a strong brassy-gree^^ 
reflection ; a violet line on the margin of §ach segment, running be- 
tween the red tubercles ; anal apparatus red, violet at base in dT : pectus 
shining violet, punctured ; the antero-lateral margins and the promi- 
nent lateral angles, reddish : legs shining violet, finely pilose ; tarsi 
black ; antennea and rostrum black, the former covered with short 
hairs. (Balias,) cf , long with membrane 15 ; 9,16 mill. 

Reported from N. India, Assam, Sikkim (Tnd. Mus.) : varies some- 
what in the colouring above and beneath : above often purplish nacreous, 
beneath the disc of abdomen shining rod. 

Div, Tettrabia, Stab 

Bn. Hem. iii, p. 3, 24 (1873). 

Body beneath distinctly convex, generally above and below equally 
convex or below more convex : thorax and scutellum at the base con- 
jointly gradually longitudinally convex, very rarely slightly convexly 
inclined, basal part of thorax somewhat produced backwards between tho 
basal angles of the scutellum or the thorax posteriorly gradually round- 
ed between tho lateral angles, basal angles very obtuse or rounded : 
venter in both sexes with two stridulatory spots, longitudinally very 
densely and very finely strigose, oblong or elongate, extended through 
at least the fourth and fifth segments, sometimes difficult to distinguish, 
intermediate incisures straight on tho disc or biundated, abruptly and 
obtusely subangulately curved at the sides of the disc : orifices very 
distinct (Stdl). 

Genus Hotea, Am. & Serv. 

Hist. Nat. Ins. HSm. p. 41 (1843) : Dallas, List Hem. i, p. 6, 39 (1861) : Mayr, 
Boise Novara Hem. p. 15 (1866) : Walker, Cat. Hot., i, p. 65 (1807) : Stal, Hem. 
Afric. i, p. 35, 53 (1864) ; Bn. Hem. iii, p. 24 (1873). 

Body nude, above and beneath convex : head altogether convex, 
with a continued median lobe, bucculee rather elevated before the mid- 
dle : second and third joints of tho antennoe subequal in length, or the 
second a little longer than the third ; thorax sexangular, anterior lateral 
margins, distinctly sinuatod, lateral angles produced, more or less acu- 
minate, posterior angles rounded, posterior mar^n straight : scuteUum 
as broad as the abdomen, rounded at the apex, not produced : proste- 
thium dilated anteriorly, covering tho base of tho antenneo; storua 
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slightly sulcated : disc of venter with two sericeons-shining spots, last 
segment sinuated at the apex : feet somewhat robust, tibias above flat 
(Stdl). 


101. Hotea ourculionides, Herr. Schaff. 

Pachycoris curcuUonides, Herr. ScliaS., Wanz. Ins. iii, p. 106, t. 107, f. 331 (1835) ; 
Germar, Zeitsohr. i (i) p. 106 (1839). 

Pachycoris punctulatuSf Germar, 1. c. p. 105 (1839). 

Hotea cureulionideSf Dallas, List Horn, i, p. 39 (1851) ; Walker, Cat. Horn, i p. 56 
, (1867); Vollonhovon, Fauno Ent. TArch. Indo-Ncor. p. 37 (1863). 

Hotea (Tylonca) curculionideSf St8.1, En. Horn, iii, p. 25 (1873) ; Distant, J. A. S. 
B. xlviii (2) p. 37 (1879) ; A. M. N. H. (5 s.) iii, p. 44 (1879). 

Ochraccous, deeply and thickly punctured brown or black, except 
on the vertex and anterior margins of the pronotum where the colour is 
more yellow : head beneath black, except the borders of the rostral 
groove : eyes and ocelli greyish yellow, the latter very small : two first 
joints of the anteimaa yellow, the two next brownish and the last, brown : 
the feet are even more punctured than the body: the tibho reddish. 
This species varies much in the depth of its brown cplour and the punc 
tures more or loss strong and black ; Germar’s jH. punctulata is of a 
very deep brown; some specimens have throe longitudinal lines on tho 
head and thorax less punctured and lighter, and a zigzag transverse 
band on the scutollum, from the most advanced portion of which proceed 
three other light linos which reach the margins (VolL). Long, 8 — 0 mill. 

Schiiffer’s figure shows the upper surface deep brown without spots. 
The Calcutta form has four longitudinal patches of a deeper colour 
proceeding from the anterior margin of tho pronotum, tho two median 
are continued obliquely inward almost to the posterior margin where 
they meet. The scutellum has on each side an oblique small oblong 
spot near the base on each side, and a largo subquadrate patch on each 
side beyond the middle, and two at tho apex, all of a darker colour. 
Specimens from Tavoy and Assam have the same spots more or less 
distinct. 

]^ported from Amboina, Java, Sunda, Celebes, Timor, Ternato, 
Sumatra, Assam. The Indian Musoum possesses specimens from Tavoy, 
Calcutta and Sikkim. 

102. Hotea niororufa, Walker. 

Hotea nigrorufa, 'Wvdkerj Cat. liet. i, p. 57 (1867). 

Red, short-elliptical, thickly black-punctured, and with numerous 
small irregular black marks : head with five irregular red lines, and 
with two longitudinal furrows ; antennoe black ; first joint rod ; fourth 
24 
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red at the tip ; thorax with a red longitudinal line ; sides luteons ; 
angles acute : scutellura with an apical patch, which is not varied with 
black : abdomen luteous along each side : legs red, black speckled ; 
tarsi black : hemelytra brown ; corium red, with black punctures : wings 
cinereous. Var. a. body red, with the exception of the punctures. 
Var. &. like var. a : punctures red, here and there black. (Walker). 
Body long, 10^ mill. 

Reported from India. 

103. Hotea(?) diffusa. Walker. 

Hotea (?) diffiuaaf Walker, Cat. Het. i, p. 67 (1867). 

Testaceous, elliptical veiy minutely punctured : head slightly ros- 
triform, with two black longitudinal lines, which in the forepart are 
accompanied by two slight furrows : thorax somewhat rounded along 
the hind border, angular on each side, contracted in front ; two slight 
and interrupted black lines ; a transvei*se lanceolate ferruginous-border- 
ed mark on each side near the fore border : scutellum with a short 
longitudinal streak on each side, composed of minute black speckles. 
(Walker). Body long, mill. 

Reported from India. 

Div. Odontotarsaria, St&l. 

En. Horn, in, p. 4, 26 (1873). 

Head longer than broad or equally long and broad : anterior lateral 
margins of thorax anteriorly not, or but very slightly, rounded : pro- 
pleura not, or but slightly, impressed near the lateral margins ; orifices 
not distinguishable : second joint of antennea straight. 

Genus Alphocoris, Germar. 

Zeitschr. i, p. 68 (1837) : Dallas, List Hem. i, p. 6 (1851) : StS.1, Hem. Afrio. i, 
p. 35, 60 (1844) ; Mayr, Reiso Novara Horn. p. 13 (1866) : Walker, Cat. Het. p. 69 
(1867). 

Body stout, especially beneath convex, narrowly oval or oblong, 
greyish-tomentose : head stout, not margined, veiy convex, bucculm 
rather elevated : antennes short, somewhat longer than the head ; thorax 
scxangular, posterior angles obtusely rounded, lateral angles not promi- 
nent, obtuse : scutellum a little produced at the apex, the produced part 
sinuate or somewhat sinuate at the apex : prostethium somewhat . dilated 
at the apex : sterna deeply sulcate : ventral incisures curved (Stdl). 
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104. Alphocoris LixoiDES, Germar. 

Alphocoria Umidea^ Germarp Zoitsolir. i, p. 69, t. i, f. 3 (1839) : Am. A Borv., 
Hist. Nat. Ins. Hem. p. 44 (1843): Dallas, List Hem. i, p. 41 (1861) : Stsl, Horn. 
Afrio. i, p. 60 (1864) : En. Horn, iii, p. 26 (1873) : Walkor, Cat. Het. i, p. 69 (1867). 

c?*, $ . Oblong, narrow, yellow- testaceous, beneath with feet (ex- 
cept ventral limbus) blackish : above, rather densely and distinctly 
punctulato, with four obsolete fuscous streaks ; apex of scutellum sub- 
truncate or slightly sinuate : disc of venter somotitnes yellow-tostacoous 
and adorned with two black streaks (^8tdl), Long, 9^ — 10; broad, 
3-31 mill. 

Reported from North India, Senegal. 

Div. Eurygastrabia, Stal. 

En. Ilom. iii, p. 4, 29, (1873) : Eurygaatrido}, pt., Dallas, List Horn, i, p. 43 
(1851). 

Differa from Odontotarsaria^ in having the orifices distinct : se- 
cond joint of antenneo somewhat curved. 

Genus Eurygaster, Laporte. 

Subg. id. Ess. H6m. p. 69 (1832) ; EmygaaUr, Stal, Ilem. Afrio. i, p. 61 (1864) ; 
En. Horn, i, p. 18 (1870); iii, p. 29, 30 (1873). Inoludos, according to Stil 
BellocoriSf pt., Hahn, Wanz. Ins. ii, p. 42 (1834) : — Eurygaater, Spin., Ess. p. 365 
(1837) ; Mnlsant & Rey, Pnn. Sent. p. 59 1865) : — Tetijra^ Germar, Zeitschr, i, (i) p. 
72 (1839) : Herr. SohafE. Wanz. Ins. v, p. 48 (1839) ; — Exirygaater^ subg. Platypleurua, 
Mnlsant & Boy, Fan. Sent. p. 59 (1865). 

Body oval or ovate, a little convex above and beneath : head fliat or 
very slightly convex ; antennae short, slender : thorax sexangular : 
scutellum with the sides parallel, much narrower than the abdomen, 
leaving the entire costal part of the hemelytra free : abdomen with the 
sides flattened btoador than the thorax : orifices extended in a rather 
long furrow, abruptly abbreviated ; sides of mesosternal furrow neither 
carinate nor rugose ; tibiae furrowed above. In the section to which 
E. maiirus, Linn, belongs, the lateral margins of the pronotum are 
straight or somewhat so ; the scutellum is marked on both sides at the 
base near the basal angles with an oblong callous spot and the smooth 
longitudinal line is not callous {Platypleurus, M. & R.). 

105. Eurygaster maurus, Linnaeus. 

E. {Platypleurus) maurua^ Stal, En. Hem. iii, p. 30 (1873). 

Tetyra maura, Fallon, Hem. Suoo. Oim., p. 12 (1828) : Barm., Handb. Ent. ii, p. 
390(1835): Germar, Zeitsohr. i, p. 73 (1839); Banibur, Fauna Andal. ii, p. 100 
(1841). 
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E-wrygaater ntaurua, Am. & Serr., Hist. Nat. Ins. Hem. p. 68 (1843) ; Dallas, 
List Hem. i, p. 48 (1861) : Fieber, Ear. Hem. p. 870 (1861) i Mnlsant & Bey, Pun. 
Franco, p. 69 (1865) : Walker, Cat. Het. i, p. 66 (1867) : Stal, Hem. Fabr. i, p. 12 
(1868) ! Douglas A Scott, Brit. Hem. i, p. 66 t. 2, f. 6 ' (1866) : Sounders, Trans. 
Ent. Soo. p. 119 (1876) : T. Sahib., K. S. V.-A. Handl. xri, 4, p. 14 (1878) : Distant, 
Trans. Enfc. Soc. p. 415 (1883). 

Var. a . — Gimex maurua, Linn,, Fauna Snoc., p. 246 (1761) ; Fabr., Syst. Enl., p. 
09 (1776) ; Ent. Syat. iv, p. 87 (1794). 

Tetyra maurut Fabr., Syat. Khyng., p. 136 (1803). 

Thyreocoria aunti'iacus, Schranck, Fauna Boioc. ii, p. 68(1801). 

Odontoiarsus mauruaj Spin., Eaa. Hem. p. 363 (1837). 

Euryyasier cognatuSj Westwood, Hopo, Cat. Ilem. i, p. 11 (1837)s 

Var. b. — Tetyra picta^ Fabr., Syat. Ehyng. p. 136 (1803). 

Odontotaraus picittSf Spin., Esa. llcm. p. 363 (1837). 

Eurygaater orientaliSf Westwood, Hopo, Cat. Hem. i, p. 11 (1837)# 

This species varies much in size and colour from brownish tawny 
without markings to luteous with stripes and patches of brown. 

Var. a. — Greyish or fuscous, scutellum at the base with two white 
spots (Linn.) . Rufous-brunneous, punctured black ; thorax with two 
diverging streaks, somewhat fuscous : scutellum with two minute basal, 
whitish spots, and an elevated median line, paler : beneath obscurely 
luteous, with a black spot before the anus (JE7. cognatuSf Westw.). 
Long, 10 J mill. 

Var. h . — Hoad and thorax obscure, a little irrorated with black : 
scutellum large, obscure ; with two callous spots as in T. maura, two 
spots in the middle and a dorsal line bifurcated posteriorly, yellow : 
connexivum spotted fuscous on both sides (T. Fabr.). Fuscous- 

rufoscent, punctured black, variegated paler ; a slender line from the 
head to the apex of the scutellum and two other oblique lines united to 
it (having tho appearance of a triangular scutellum) and a pair of 
larger spots at the sides of the scutellum ; beneath rufescent, punctured 
black, especially in the middle of the abdomen (U. m^ientaliSf Westw.). 
Long, 9-10 mill. . 

Reported from Europe, Africa, India, Japan. 

Div. Odontoscelaria, St&l. * 

En. Hem. iii, p. 4, 30 (1873). 

Body setose or pilose ; head transverse, somewhat semiorbicular 
thorax anteriorly broader than the head, anterior lateral margins dis- 
tinctly rounded : the scutellum very broad : propleura deeply impress- 
ed or excavated towards the lateial margins, the part lying beyond the 
depression a little deflexed : venter without stridulatory strigoso spots r 
orifices not distinguishable (Stdl), 
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Genns Arctocoris, Qermar. 

Pt., Zeitsohr. i (i), p. 46 (1839) : St&l, En. Hem. iii, p. 81 (1873). Iticlades, 
Irochrotua, Am. & Sory., Hist. Nat. Ina. Hem., p. 39 (1843) ; Fieber, Ear. Horn, 
p. 86, 377 (1861) ; Mayr, Reiao Nov. Hem. p. 18 (1866). 

Body thickly clothed with long hairs ; lateral margins of thorax 
incised or sinuated behind tho middle, between the sinus a deep trans- 
verse impression. 

^ 106. Arctocoris incisus, St&l. 

Arctocoris vncisvSf Stal, En. Hem. iii, p. 31 ( 1873). 

(5*. Narrowly subobovate, punctulate, black, turning above into 
ferruginous, groyish-piloso and subtomentose : thorax before the mid- 
dle slightly roundly-narrowed, transversely impressed very distinctly 
in the middle, lateral margins very deeply incised in the middle, anterior 
angles somewhat prominent forwards. The d* has on the ventral disc 
of 4th, 5th segments on both sides, a deep black opaque, subimpressed, 
oval spot. Allied to A, lanatus^ Pallas, but differs in being smaller, 
narrower, subobovate, narrowed hind wards, thorax only narrowed at 
the apex, lateral margins very deeply incised, not obtusely sinuated, 
and with the bucculm more elevated (Stdl) Long 5, breadth of pronotum, 
3 mill. 

Reported from Bengal. 

Species of uncertain position. 

107. Callidea pascialis. White, 

Callidea fascialisy White, Trana. Ent. Soo. iii, p. 86 (1842) j Dallas, List Hem. 
i, p. 28 (1851) j Walker, Cat. Het. i, p. 27 (1867) j Stal, En. Hem. iii, p. 31 (1873), 

Head short, in front rather blunt, with a large pinkish-violet 
spot, on the side •of tho two impressed prteocular lines, the space between 
these, being green ; first joint of the antennea testaceous at base, green 
at the tip : rostrum reaching the posterior coxro, black at the tip, yel- 
low at the base : thorax with seven black spots ; two distant anterior 
ones Ih front connected by a narrow slightly curved black line : five 
posterior ones, the median, largest, and square, apparently connected 
together at the base by an obscure band, which has a slight pinkish 
hue on the posterior blunt angle of the thorax ; legs yellow, femora at 
tip, bluish green, tibite rufescent, ciliated : scutellum convex, posterior- 
ly bent down, blunt at apex, with a semicircular impression at tho base, 
deepest on the dorsum ; at the base there is a narrow, transverse black 
band, sinuated on the posterior margin ; a little before the middle there 
is another transverse black band, broadest in the middle beyond which 
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are three spots, one of them snbapical : abdomen beneath, yellow, sides 
tinged with pink, each segment being marked laterally with a black 
spot, tho inner sides of which are tinged with green. (White). Body 
long, 11 mill. 

Reported from India, Assam. 

108. Callidea histeroides, Walker. 

Callidea histeroides, Walker, Oat. Het, i, p. 28 (1867). 

Blackish purple, short-elliptical, largely punctured : head' with 
two longitudinal furrows which diverge between the eyes, space between 
the furrows somewhat ridged in front : antenms black ; second joint 
rather more than half the length of the first : thorax with two green 
stripes, very thinly punctured ; punctures mostly along the fore border 
and along a transverse antemedial furrow ; a fusiform, transverse, 
slightly depressed, ringlet on each side in front of the furrow : scutel- 
lum with a green band bordering a transverse furrow which is curved 
on each side to the fore border : abdomen beneath green, with a 
pui’plislf band along the fore border of each segment and with a deeply 
dentate red stripe along each side : legs blackish green ; tarsi black. 
(Walker). Long, 8—9 mill. 

Reported from Cachar (Assam). 

109. Callidea gibbula. Walker. 

Callidea gihhula, Walker, Cat. Het. i, p. 29 (1867). 

Purplish black, elliptical, thinly and roughly punctured : head with 
two longitudinal furrows, which diverge on tho vertex : thorax with a 
very slight ti*ans verso furrow, which is curved on each side to the base : 
abdomen beneath, greenish at tho tip, and with two deeply dentate 
lateral stripes, which do not extend to tho base (Walker). Long, 8 — 9 
mill. 

Reported from the Panjab. 

110. Callidea scripta. Walker, 

Callidw, scripta, Walker, Cat. Hot. i, p. 29 (1867). 

Purple, short-elliptical, largely punctured : head with two longi- 
tudinal furrows, which diverge towards the face and more towards the 
hind border : antennse black ; second joint nearly as long as tho first : 
thorax with two golden green stripes, which are much abbreviated in 
front, and thence emit two oblique branches towards the hind angles ; 
a fusiform transverse cupreous ringlet on each side in front : scutellum 
with a transverse furrow which is curved on each side to the fore 
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border ; four cupreous green-borderod bands : second, third and fourth 
bands connected on each side ; second connected in the middle with the 
third, forked on each side, fourth apical : pectus blue : abdomen beneath 
blue ; a purple band on the fore border of each segment ; a dentate 
red stripe on each side : legs green ; tarsi black (Walker), Long, 9 — 10 
mill. 

Reported from Cachar (Assam), N. India. 

111. Callidea contraria. Walker. 

CalUdea contrarian Walker, Oat. Het. i, p. 30 (1867). 

Gilded green, short, stout, nearly elliptical, rather thinly and 
roughly punctured : head purple in front with two longitudinal fur- 
rows which diverge on the vortex : antennas black ; first joint purple ; 
second more than half the length of the first : thorax with seven short 
purple stripes, in front of which there is a transverse purple spot on 
each side : scutellum with three purple spots near the base, and with 
three purple bands of which the second is interrupted ; three hinder 
transverse spots, one on each side and one subapical : pectus purple : 
abdomen red ; under side with a row of black dots along each side 
with a purple disc: legs bluish green ; tarsi black (Walker), Long, 
10—11 mill. 

Reported from N. India. 

112. Fitha ARDENS, Walker. 

Fitha ardenSf Walker, Cat. Het. i, p. 45 (1867). 

Gilded green, elliptical, largely punctured : head with two longi- 
tudinal furrows, which diverge between the eyes and converge slightly 
on the hind border ; vertex purple between the furrows : antennee 
4- jointed (?), black ; first joint reddish at the base : thorax and scutellum 
mostly brilliant ‘reddish cupreous ; the former with six purple spots ; 
the latter with eight purple spots ; three on each side ; seventh elon- 
gated, on the disc near the base ; eighth sub-apical : pectus with a trans- 
verse yellow streak on each side : abdomen beneath with a bright pur- 
ple sftipe along each side, and with a yellow patch on the disc : legs 
red ; tibiae and tips of femora blackish green ; tarsi black : hemely tra 
black ; space towards the base, except the costa, cinereous, nearly 
hyaline : wings cinereous, nearly hyaline (Walker), Long, mill. 

Reported from India. • 

113. CjiNiNA VARIOLOSA, Walker. 

Cesnma variolosay Walker, Gat. Het. i, p. 82 (1867). 

Aeneous : head with a pale yellow Spot on each side : antennee 
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yellowish, pieeous towards the tips : thorax jnostly- yellowish, with a 
pale yellow border ; an esneous band in front, containing two quadrate 
whitish spots, behind which there is an eoneous spot ; punctures aeneous : 
Bcutellum yellowish, excepting the punctures and a patch on the disc, 
and three whitish spots on the fore border : legs whitish ; femora at the 
base and coxae black : corium yellowish, with aeneous punctures (Walker .) . 
Body, long, 2 mill. 

Reported from Burma. 

Subfam. Pentatomina, St&l. 

Hem. Afrio. i, p. 32, 76 (1864) j Ofvera. K. V.-A. Forh. (3), p. 81 (1872) ; En. 
Horn. V, p. 28 (1876). 

(a). The primary and subtended veins of the hemelytra generally 
close to each other and diverging at the apex, parallel or somewhat so : 
bamus generally absent : scutellum varying in size, generally furnished 
with freua : entire basal margin of thorax touching base of the scutel- 
lum : rostral furrow anteriorly not or but very slightly narrowed. 

(&). Rostrum extended behind the first pair of coxce, of variable 
length, 1-2 joints elongate, the second entirely or to the greatest part 
extended behind the bucculf©. 

(c) . Scutellum generally reaching or extending beyond the middle 
of the abdomen, rarely short, and if so, narrow at the apex and only 
slightly or very slightly produced behind the frena : membrane mode- 
rate or small. 

(d) . Tarsi 3- jointed : tibiie generally furrowed above. 

(e) . Rostrum slender, more or less remote from the labrum which 
is inserted below the apex of the tylus ; rostral furrow anteriorly some- 
times coarctate : buccuho usually higher anteriorly, parallel, nofc united 
posteriorly. 

The divisons of this large sub- family are still only tentative 
and cannot be satisfactorily arranged by any one working only in 
India away from the types. I only give when possible what may be 
considered a probable ari'angoment after consulting the very consider- 
able literature on the subject. c 

Biv. PODOPARIA, St&l. 

En. Hem. v, p. 29 (1876). 

Anterior lateral margins of the thorax produced in a tooth or spine 
before the lateral angles which on this account appear as if sinuate or 
emarginate : entire antenniferous tubercles or a great part prominulous 
beyond the lateral margins of the head, generally acutely produced 
outwards at the apex ; first joint of the rostrum not extended behind the 
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buccnlaa which are everywhere equally high or posteriorly higher : 
eyes strongly prominuloas or slightly stylate : frena sometimeB occu- 
pying one- third the length of the scutellum which generally reaches the 
end of the abdomen. 

Genus ScoTiNoruABA, St&l. 

OfvorH. K, V,-A. Forh. p. 502 (1867) : Ea. Hem. v, p. 32 (1876) j Horvath, Wiou 
Ent. Zeit. il, p. 165 (1883). 

Body ovate : head somewhat convex, more or less sinuate before 
the eyes ; juga flattened, entirely distant, not narrowed before tho 
anteocular sinus, not converging before the somewhat elevated tylus, 
rounded at the apex or roundly truncated : antenniferous tubercles 
placed below the lateral margins of the head and entirely prominulous 
beyond those margins, acutely produced outwards at the apex ; bucouloa 
continued through, low, everywhere equally high : antenna 9 somewhat 
short, basal joint entirely visible from above, second joint distinctly shorter 
than tho third, fifth joint scarcely or only a little stouter than tho fourth 
elongate fusiform : rostrum reaching tho last pair of cox&e : thorax 
transverse, furnished with a gular ring prominulous on botli sides in a 
more or less acute tooth, and armed before tho humoral angles with au 
acute tooth : scutellum large, longer than tlic coriuin, reaching tho 
apex of tho abdomen, slightly narrowed behind the base, tho basal 
part with frena : prostethium furrowed, the furrow with elevattid 
margins ; second genital segment m J entirely hidden, tho third seg- 
ment only visible. (Horvath.) 

114. ScOTiNOPiiAUA AFFiNis, Haglund. 

Scotinnphara ajj^nis^ IlngluTid, Stottin Bat. Zoit. xxix, p. 133 (1868) ; Stal, Ea. 
Hem. V, p. 33 (1876). 

9 . Fuscous -lurid, beneath blackish, densely and strongly punc- 
tured ; rostrum, tibioo (base excepted) and tarsi, rufescent ; pronotum 
anteriorly with a very minute auuulated tooth, sides subsiuuate, lateral ^ 
angles very slightly emarginate : scutellum distinctly truncate at tho 
apex, extended to the apex of tho abdomen. Closely allied to S. Inrlda 
Burm. from which it scarcely differs except in tho anterior tooth on the 
pronotum being smaller, sides of thorax more distinctly sinuate, anJ 
thorax somewhat more impressed. Rostrum reaching the last pair of 
coxa) : mombraiio almost hyalino, margin fuscescont : second joint of 
aiitenueo ruiescout (Haglund), Long, 9; broad scarcely 5 mill. 

Reported from Rangoon. • 

25 
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115, ScoTiNOPHARA LURiDA, Burmcister. 

Tetyra IvridOi Biirm., Nov. Act. Ac. Cecs. Loop. Oar. Nat. Oiir. xvi, Sappt. (i) p. 
288 (1834). 

Podnps luridus, Gormari Zeitsohr. i (i) p. 64 (1839) ; Dallas, List. Horn, i, p. 
62 (1851) i Walker, Cat. Hot. i, p. 72 (1867). 

Scotinophara lurida, Sbal, En. Hem. v, p. 33 (1876) ; Soott, A. M. N. H. (4 s.) 
ziv, p. 289 (1874) ; (5 B.) Distant, iii, p. 44 (1879 ) ; Trans. Ent. Soo. p. 415 (1883). 

Fuscous : head small ; eyes free, almost stylate ; clypons produced 
forwards, with a distinct groove on each side, in which the antennae lie : 
antennae with 1-2 joints of equal length, half as long as the third, 3-5 
joints of equal length, the last incrassate : pionotum narrowed forwards, 
on each side on tlie anterior angle a small acute spine, a similar one on 
each humeral angle, a weak, transverse furrow beyond the middle : 
scutellum a little shorter than the abdomen : rostrum, tibiae, and feet 
reddish. (Bumn.) Long, 10| ; broad, mill. 

Reported from Canton, Japan, Assam. 

116. Scotinophara bispinosa, Fabricius. 

Cimeof hispinomst Fabr., Ent. Syst. Sappt. p. 630 (1798). 

Teiyra hispinosa, pt. Fabr., Syst. Rhyng. p. 138 (1803). 

Scotinophara hiapinosaf StM, Horn. Fabr. i, p. 21 (1868) ; En, Horn, v, p, 33 

( 1876 ). 

9 . Blackish ; thorax behind the middle, scutellum, hemelytra and 
broad ventral limbus fuscous-davescont, punctured ferruginous-black ; 
antennm, rostrum, tibiae and tarsi greyish flavescent ; last joint of an- 
tennae, fuscous : spine of anterior and lateral angles of the thorax large, 
black, pallescent at the apox. Readily distinguished by the great spines 
of the thorax, almost equally long, pallescent at the apex and the 
anterior lateral margins of the thorax being straight. Head with the 
juga and tylus equally long, anteocular spine moderate : third joint of 
antennas scarcely twice longer than the second : thorax slightly trans- 
versely impressed between the spines of the lateral angles ; anterior 
angles with an acute spine turning outwards and forwards, subequal in 
length to the first joint of the antennae ; lateral angles with a! spine 
turning outwards scarcely shorter than the spines of the anterior angles ; 
anterior margin depressed, anterior lateral margins straight, entire, 
unarmed, somewhat callous behind the middle : scutellum reaching 
apex of abdomen, about 4th basal part somewhat narrowed hind wards, 
thence lateral margins subparallel, posteriorly rounded, apex obtuse, 
subsinuate : tubercle of apical angles of ventral segments distinct, 
pallid (Stdl). Long, 8 ; breadth of pronotum, 4| mill. 

Refiorted from Tranquebar. 
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117. ScOTlNOPHABA OOASOTATA, FabriciuS. 

Cimex coarctatm^ Fabr., Ent. Syst. Snppt., p. 530 (1798). 

Tetyra bispinosat pt. Fabr., Syst. Rhyng. p. 138 (1803). 

t Podops hispinosm, Horr. SchAff., Wanz. Ins. v, p. 45, t. 158, f. 496 (1839) 
Dallas, List Hem. i, p. 53 (1851). 

ScoUnophara coarctata^ Stal, Hem. Fabr., i, p. 21 (1868) ; En. Horn, v, p. 33 
(1876). 

Body oblong, entirely obscure ; very slightly shining ; head and 
anterior part of thorax, black : thorax on each side with two small teeth, 
one towards the apex, the other towards the base : scutellum coarc tato 
on both sides in the middle (Fabr,), 

d Differs from S, hispinosa, Ffibr. in having the thorax anteriorly 
and the head more inclined, thorax scarcely transversely impressed in 
the middle, teeth of its anterior and latei*al angles minute, equal in size ; 
anterior lateral margins straight, slightly rounded anteriorly (StdlJ. 
Long, 7 ; broad, 4 mill. 

Reported from Tranquebar, Ceylon. 

118. SCQTINOPHARA TAJISALIS, VolleuhoveU. 

Podops tarsalis, Veil., Fauuo Eut. I’Aroh. Indo-Ncer. p. 42, t. 3, f. 8 (1803) ; 
Walker, Cat. Het. iii, p. 520 (1868). 

Scotinophara tarsaliSf Stal, En. Hem. v, p. 33 (1876) ; Distant, A. M. N. H. 
(5 B.) iii, p. 44 (1879). 

Body above rather deep brown, covered all over with an immense 
number of small black dots which have the effect of making it appear al- 
most black : head and pronotum covered with a weak yellowish pubes- 
cence : tylus a little more tumid than the juga of which the further angles 
are weakly prolonged : the spine on the sides of the head rather robust : 
first joint of adtenusB of an obscure brown, the rest of a light brown : 
eyes blackish ; ocelli rather small : pronotum ornarginate anteriorly and 
with two strong, broad spines at the anterior angles ; lateral borders 
weakly widened in the middle, and the lateral angles end in an acute 
point^followed by a small notch ; scutellum rather flat, a little narrowed 
before the middle and oval at the apex, usually with two glossy yellow 
spots near the basal angles : body beneath, black, punctured, with a 
spare yellow pubescence : rostrum light brown : femora and four first 
tibiaB black, posterior with half of the tibia) light brown which is the 
colour of all the tarsi : angles of ventral segments and margins are 
nodulose (Volt.), Long, 6 mill. 

Reported from Java, Borneo, Assam. In Assam usually with logs 
Ittteous punctured with black. 
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.119. SooTiNOPUARA 06 SOUBA, Dallas. 

Podopti tthsciiriitif Dallas Xiist nom. i, p. 52 (1851); 'Yoll., Faune But. 1’ Arch. 
Indo-Ncer. p. 41, t. 3, f. (5 (1863) ; Walker, Cat. Hot. i, p. 72 (1867). 

Scotinopfuira obscura, Sta^l, Bn. Hem. r. p. 31 (1876) ; Distant, A, M. N. H. (5 s.) 
iii, p. 44 (1879). 

Above brown, obscure, thickly and rather finely punctured ; head 
rather small, black, narrowed in front ; jug:a longer than the tylus, but 
not moetiAg iu front of it, a small spigLO on each side in front o£ the 
eyes : thorax blackish iu front, with a short spine at each anterior 
angle, the antero-lateral margins nearly straight, and tho lateral angles 
ciJiarginate : sculellum reaching the apex of the abdomen, distinctly 
truncated at the apex, constricted a little before the middle : body be- 
neath pitchy black,, .very thickly and finely punctured and sparingly 
clothc'd with short golden hairs : femora black with an indistinct pale 
band near the apex : tibite and tarsi pale brown : rostrum and antenna) 
pitchy ( Dallas). Long, 7 — 8 mill. 

Reported from Assam, Tenasserim, Borneo, Java. 

120. ScoTiNoriiARA NIGRA, Dallas. 

Podopft nigert Dallas, List. Horn, i, p. 63 (1851); Walker, Oat. Hot. i, p. 72 
(1867). 

Scotinophara nigm^ Stkl, En. Hem. v, p. 34 (1676). 

Pii-chy black, somewhat obscure, thickly punctured, sprinkled with 
yellowish hairs : head rather long, with a strong spine before each eye ; 
tylus as long as the juga, elevated into a tubercle about the middle : 
thorax gibbous iu front, with a faint furrow across the middle ; the 
antcro-lateml margins refioxed, rounded ; a long spine directed for- 
wards, on each side at the anterior margin, and a small one at each 
lateral angle ; sc u tell urn as long as the abdomen, contracted before tho 
midille, somewhat truncated at the apex, with a small *pit in each basal 
angle : outer margin of the homelytm and the edge of the abdomen 
pitchy red : logs concolorous ; tarsi ferruginous ; rostrum pitchy red, 
with the basal joint black; autounce pitchy (Dallas). Long, 7|-8 
mill. 

Reported from India ? 

121. ScOTlNOPHABA SPINIFEBA, Wostwood. 

Podops spiniferat Wostwood, Hope, Cat. Horn, i, p, 16 (1837) ; Stal, En. Hem. 
V, p. 125 (1876). 

Black, coarsely punctured head anteriorly attenuated, subtruncate 
at the apex ; a porreot spine on both sides before the eyes : pronotum 
scabrous anteriorly, abruptly elevated, sides acutely serrate and furnish- 
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0(1 with a lateral tooth posterior apgles the ab(lpiiiiual sogrueuts, 
acute {We8tw,)i Long, milL 

Reported from Bengal. 

122. SoOTiNQPHATiA LiMOSA, Walker. 

Podops limosusy Walker, Cat. Hot. i, p. 72 (1807). 

Tawny, punctured, piceous beneath : head carinated : pronotum 
with an obliquely porrect spine on each side in front ; hind angles 
forming two acute teeth : scutellum extending almost to the tip of the 
abdomen, much narrower than the breadth of the abdomen which is 
tawny along each side, beneath: femora piceous (Walker), Long, G- 7 
mill. 

Reported from N. India: the colour distinguishes it from S. nigra^ 
Dallas, with which it agrees in structure. 

Genus Stobthecobis, Horvath. 

Wien. Ent. Zeit. ii, p. 296 (1883). 

Body briolly oval : head transverse, slightly convex, gradually 
dilated forwards before the anteocular sinus : juga flattened, entirely 
distant, not converging before the somewhat elevated tylua : anteniii- 
ferous tubercles produced outward in a conical spine placed in the same 
plane with the lateral margins of the head ; bucculao continued through, 
low, everywhere equally high : antenuso shortish, biisal joint altogether 
visible from above, stoutish, secoud joint mucli shorter thg^ the third, 
fourth joint somewhat shorter than the third, fifth joint a little stouter 
than the fourth, elongato-f usiforin : thorax tmusverse, anterior lateral 
margins acute, irregularly serrated, furnished with a process behind the 
anterior angle, produced in an aculish tooth before the huraoml angles, 
disc transversely impressed in the middle, anterior lobe somewhat 
rugose, furnished ou each side with a transverse furrow behind the 
anterior margin which gradually disappeai's towards the anterior angles 
and there approaches the anterior margin ; scutellum large, longer than 
the coAum, reaching the apex of the abdomen ( (5* ) or nearly reaching 
it ( ? )» sligktly narrowed behind the base, thence slightly amplified ; 
frena short : prostetbium furrowed, furrow with moderately elevated 
margins ; feet moderate ; tibiae furrowed : second genital segment in d* 
entirely hidden, only the third genital segment visible (Rorv,), Differs 
from Scotinophara, St&l, in the shorter rostrum and the gular ring with- 
out a tooth on each side : from Amauropepla, St&l, in the head not being 
narrowed forwards before the anteocular sinus, iu the tylus being 
somewhat elevated, and in the rostrum being longer. 
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123. Stoathegobis NicfsiOEPS, Horvath. 

Storthecoriv nigriceps, Horv., Wien. Ent. Zeit. ii, p. 297 (1888), 

d* , $ . Fuscous-testaceous, rather densely punctured fuscous : head, 
pectus and a very large discal patch on venter, black : juga extending 
distinctly beyond the tylus, gradually a little dilated before the middle, 
obliquely roundly truncated at the apex : spine of the antenniferous 
tubercles, robust, straight, obliquely turning outwards and subacute at 
the tip ; the anterior lateral margins of the thorax behind the triangu- 
lar gular process, very slightly rounded and dilated, the obsolete intra- 
marginal furrow parallel with the margins : the continued median line 
more or loss obsolete on the thorax and three callous basal spots on the 
Bcutellum, pallid : scutellum truncated at tho apex ( d*), or rounded $ : 
membrane whitish-hyalino : lateral borders of metastethium and venter 
broadly yellow-testaceous, punctured black ; ventral spiracula and 
small basal spots on the connexivum, black ; rostrum, antennao and 
feet, yellow-testaceous, variegated with black, sparingly greyish-pilose : 
third joint of the antennsa more than thrice longer than the second 
(Horv,)* Long, 7 ; broad, 4 mill. 

Reported from tho Himalaya. 

Genus Amauropepla, Stdl. 

Ofvers. K. V.-A. Forh. p. 502 (1867) ; En. Horn, v, p. 34 (1876). 

DifEers from Scotiuophara in having the head gradually narrowed 
forwaids before the ariteocular sinus : the anterior lateral margins of the 
thorax rounded and denticulate : head somewhat hat : tylus not 
elevated. 


124. Amauropepla denticulata, Haglund. 

Amauropepla denticulata^ Uaglaud, Stettin. Eat. Zeit. xxiz, 4 ). 151 (1868) : Stal, 
En. Hem.v, p. 34 (1876).^ 

d*. Oblong, above lurid, beneath black-fuscous, entirely densely 
punctured black ; rostrum and feet sordid flavescont ; membrane and 
wings whitish-hyaline, external margin of membrane hardly flav8Scent ; 
thorax with tho sides serrate and lateral angles boradly emarginate. 
Hoad with tylus shorter than the juga which are hiscent at the apex ; 
bucculse elevated : eyes very prominent, almost pedunculate : ocelli 
placed a little behind an imaginary line drawn between the base of the 
eyes, twice more distant from each other than from the eyes : antenui- 
feroiis tubercles externally spinose, entirely visible from above : iirst 
and second joints of tho antennm suboqual, one half tho length of the 
third : rostrum short, reaching the middle between tho anterior and 



199 


1887.] E. T. Atkinson — Notes on Indian Rbynohota. 

intermediate cozsb ; sides pi thorax slightly rounded, irregularly ser- 
rate or denticulate, transversely impressed on the disc ; posterior mar- 
gin, straight ; scutellum large, reaching apex of abdomen, spathulate, 
with the sides Eanuate, broadly rounded at the apex ; frena short : 
abdomen densely punctured ; minute tubercles behind the spiracula 
less distinct : feet moderate, tibise hardly sulcate externally towards the 
apex (Haglund). Long, 10 ; broad, 6; exp. homi. 18 mill. 

Reported from Rangoon. 

Genus Melanophara, St&l. 

Ofvers. K. V.-A. FOrh. p. 503 (1867) ; p. 152 (1868) ; En. Hem. v, p. 34 (1876). 

Differs from AspidestropJius^ Stil, in having the head very slightly 
convex behind the middle, somewhat concave towards the apex, margins 
acute ; rostrum reaching the intermediate coxsa ; body oval. * 

Melanophara dentata, Haglund. 

Melanophara dentatat Haglund, Stofctin Ent. Zoifc. xxix, p. 152 (1868) : Stal, En. 
Horn. V, p. 34 (1876). 

9 , Black, opaque, above finely, remotely, abdomen more densely, 
punctured ; briefly, palely pubescent ; rostrum and tarsi, obscurely 
rufescent ; thorax anteriorly elevated and marked with gyrated smooth 
impressions ; impressed transversely in the middle ; anterior angles 
with a very minute tooth, sides rounded and furnished with four small 
teeth, lateral angles with a large acute spine and behind it slightly 
emarginate. Head anteriorly rounded, very slightly emarginate ; juga 
longer than the tylus, contiguous : ocelli situate behind an imaginary 
line drawn between the base of the eyes, twice more distant from each 
other than fromf the eyes : antonniferous tubercles broad, externally 
strongly dentate, altogether distinct from abpve : first and second 
joints of the antennoa equal, one half the length of the third : bucculaa 
much elevated, continued through : rostrum reaching the intermediate 
coxse, *third and fourth joints equally long, second subequal to them : 
thorax anteriorly with less distinct, smooth, gyrated or tortuous im- 
pressions I posterior margin, straight : scutellum broad, rounded at the 
apex, not reaching the apex of the abdomen ; sides before the middle 
slightly sinuated ; frena not reaching the middle ; membrane slightly 
fuBcescent : spiracula and minute tubercles behind the spiracula, dis- 
tinct; tibire externally distinctly sulcate {Haglund). Long, barely 9 ; 
broad, 4| mill. 

Reported from Rangoon. 
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Greiius AspiDKSTBOPntrs, StS. 

Ofvera. K. Y.-A. Forh., xi, p. 232 (1854) : Freg. Bug. Eesa, Ins., Hem., p. 219 
(1859) i Ofvors. 1. o., p. 603 (186^ ; En. Hem. v, p. 34 (1876). 

Body somewhat broadly subovate, subpubescent : head snbqoa- 
drate, rather convex, somewhat dcflexed towards the apex, spinoso on 
both sides before the eyes ; juga scarcely longer than the tylus,. ob- 
liquely truncate or sinuatoly truncate outwards at the apex, margins 
obtuse ; rostrum reaching the postoinor coxsq ; anteanoe as long as tho 
head and thorax together : the thorax transversely, a little sinuate 
anteriorly, subtruncate posteriorly, sides slightly rounded, crenated ; 
ecutellum as long as the abdomen but half its breadth, slightly sinuate 
on both sides towards the base, broadly rounded at the apex ; feet mo- 
derate, basal and apical joints of tarsi equal in length, tho intermediate 
very small (Stdl), 

126. Aspidestrophus morio, St&l. 

Aspidestrophm moriOf Stll, Ofvors. K. Y.-A. F5rh. p. 232 (1854) ; Frog. Eng. 
'Rosa, Ins, Hem. p. 219, t. 3, f. 1 (1859); Yollenhoven, Fanno Ent. TArch. Indo- 
Noor. i, p. 43 (1863) ; Walker, Oat. Hot. i, p. 71* (1867). Stal, En. Hem. v, p. 34 
(1876) ; Distant, A. M. N. H. (6 a.) hi, p. 44 (1879). 

Aspidestrophus lineolUf Yollenhoven, 1. c. p. 44, t. 3, f. 10 (1863) : Walker, 1. o. iii, 
p. 521 (1868). 

Black-piceous, roughly punctured, sordid ochraceous pubescent and 
silky ; an almost apical ring on the femora and the tarsi, sordid yellow- 
testaceous (Stdl). Long, ; broad, mill. 

d* . Head square, rounded in front ; head and pronotum punctured, 
of a very deep brown with a yellowish villosity, rather close : antennoe 
of the same colour : scutellum contracted obliquely on each side to- 
wai-ds the base, pitchy brown, with a spare punctuation on the disc, 
closer towards the borders, weakly yellowish pilose : hemelytra of the 
same colour, rather strongly punctured, with some short, yellowish 
hairs towards the base of the costal border : beneath of a pitchy colour, 
the sternum with a yellowish villosity ; abdomen punctured, sparingly 
pilose ; each segment has a small round tubercle behind each stigma : 
feet of the same colour as the body, except a small patch beneath almost 
at the end of the femora, and the tarsi which are yellowish- white. 
{Voll). Long, mill. 

Roportod from Java, Borneo, Sumatra, Assam. 

A. Uneola, Voll. is smaller (G mill.), of an almost black brown or 
black and is not so pubescent. A small line on tho pronotum, a semi- 
ciicular suba])ical spot on tho femora and apex of antennao, yellow. 
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Div. Haltabia, St&l. 

En. Hem. v, p. 34 (1876) : — Includes Sciocorides and Sahjdesy pt., Am. & 
Serv., Hist. Nat. Ins. Hem. p. 118, 103 (1843) : — Sciocoridfc and Halydido}, Dallas, 
List Hem. i, p. 130, 160 (1851)., 

Venter anteriorly on both sides witli a short transversely rugose or 
strigose streak or with the venter furrowed : head long, rostrum reach- 
ing behind the last coxae : antennae remote from the eyes, third joint of 
the rostrum much longer than the fourth ; eyes strongly prominulous. 

Genus Meoidba, Dallas. 

List Hem.i, p. 139 (1851) ; Stal, Hem. Afric. i, p. 79, 132 (1864) ; Ofvers. K. 
V.-A. F6rh. p. 58 (1872) ; Eif. Hem. v, p. 34, 37 (1870) : Walker, Cat. Het. i, p. 179 
(1867). Includes Gerataulaxt Signorot, A, S. E. F. (2 s.), ix, p. 335 (1851). 

Body somewdiat elongate, somewhat depressed : head oblong-trian- 
gular, produced, somewhat convex, jnga much longer than the tylus, 
anteriorly gradually narrowed and converging, or somewhat hiscont, 
lateral margins of the head not flattened ; antonnif erous tubercles en- 
tirely visible from above : bucculae slightly elevated : eyes globose, 
rather prominulous ; ocelli largo, on a lino with the base of the eyes : 
rostrum reaching the metastoriium, inserted towards the apex of the 
head, second joint much longer than the third, about as long as the two 
apical taken together, third longer than the fourth : antennas 5-jointed, 
stoutish, gradually stouter towards the base, first joint not reaching the 
apex of the head, second joint as long as or longer than the others, 
three-cornered and somewhat thickened towards the base, fourth joint 
longer than the fifth : anterior lateral margins of thorax obtuse, some- 
what eirtirc or very obsoletcly cronulated, slightly sinuated : scutellum 
triangular, much narrowed at the apex, frena extended to a distance be- 
yond the middle : hemelytra scarcely narrower than the abdomen ; mem- 
brane with simple veins : mesosternum somewhat furrowed : feet mo- 
derate, femora unarmed at the apex ; tibioB somewhat furrowed ; tarsi 

3- jointed (StdL). 

127. Mecidea indica, Dallas. 

Mecidea indica^ Dallas, List Hem. i, p. 139, t. 3, f. 3 (1851) ; Trans. Ent. Soc. 
(n. s.) ii, p. 9 (1852) j Walker, Cat. Hot. i, p. 179 (1851) ; Stal, En, Hem. v, p. 38 
( 1876 ). 

$ . Pale yellow, thickly and finely punctured ; eyes black : scutel- 
lum very long : membrane transparent, whitish : ventral stigmata 
brown : rostrum with the tip black : antennee with the second joint very 
long, more than twice the length of the third, dilated towards the base ; 

4- 5 joints shorter than the second, but longer than the third ; fourth 

26 
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longer than the fifth : antenniferous tubercles spinous on the outside 
{Dallas). Long, 10| mill. 

Reported from Bengal. 

Genus Dalpada, Am. & Serv. 

Hist). Nat. Ins. Hem. p. 105 (18i3]; Dallas, List Horn, i, p. 153 (1851)* : StU, 
Horn. Afrio. i, p. 80, 101 (1864) : Walker, Cat. Hefc. i, p. 218 (1867) : Stal, Offers. K. 
V.-A. PiSrh. p. 508 (1867) ; En. Horn. v,%. 36, 43 (1876). Includes TJdana, Walker, 

1. c. iii, p. 549 (1863). 

Body oval or ovate : head scarcely or only very slightly convex : 
jiiga more or less distinctly siniiatcd at the apex outwards or obliquely 
truncated : bucculiB reaching the base of the head, angulatod anteriorly, 
antennaci 5-jointed, slender, the first joint not or only very slightly ex- 
t(*udiug beyond the juga, not longer than the marginal space of the 
head lying between the eyes and the place of insertion of the^ antennae : 
eyes globose rather proniinulous ; ocelli in a line with the base of the 
eyes : rostrum extending a little beyond the last pair of feet, first joint 
not or only slightly extended beyond the buooulce : anterior lateral 
margins of the thorax crenulated : membrane with about six simple, 
longitudinal veins : mesostcrniim carinated : vontor slightly sulcated 
at the base : feet somewhat long ; tibice broadly furrowed above, first 
pair sometimes dilated {Stdl). 

128. Dalpada oculata, Fabricius. 

Cimex ocidatm^ Pabr., Syat. Eiit. p. 703(1775) ; Spec. Ins. ii, p. 317 (1781); 
Mnnt. Ins. ii, p. 285 (1787) ; Enfc. Syst. iv, p. 99 (1794). 

Hahjs oculata^ Fabr., Syat. Uliyug. p. 181 (1803). 

Dalpada aspersaj Ellenr., Nat. Tijdask. v. Ned. Ind. xxiv, p. 140, f. 8 (1862). 

Dalpada oculata, Dallas, List Horn, i, p. 184 (1851) ; Walker, Cat. Het. i, p. 218 
(1867) ; Stft], Hem. Fabr. i, p. 22 (1868) ; En. Ilom. v, p. 43 (1876) ; Distant, J. A. 
S. B. xlviii (2), p. 37 (1879) ; A. M. N. TI. (5 s.) iii, p. 45 (1879). ‘ 

Grey : antennaQ usually as long as the body, fuscous, with two 
white rings ; head, fuscous, immaculate ; pronotum greyish or variegated 
fuscous- testaceous, furnished iDosteriorly with a small, obtuse prominence ; 
scutellum paler at the apex and at the base, on both sides with^ very 
glabrous yellow spot : hemelytra concolorous ; wings black ; beneath 
yellow with a lateral line, fuscous, and the margins of the abdomen 
variegated fuscous and ferruginous: femora scabrous, pallid, black at 
the apex ; tibioo black (annulatcd yellow), first pair dilated at the apex ; 
tarsi pallid, black at the apex, four posterior feet pale, genicula) black 
(Fahr.). Stal observes that the specimens usually found in collections 
are clouded with fuscous-aeneous above, a large smooth spot at the 
basal angles and nearly the third apical part of the scutellum, daves- 
cont, and the anterior tibice are dilated. Long, 16 — 18 mill. 
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Reported from China, Siam, Cambodia, Tenassorim, Assam, Silhat 
Malacca, Penang, Java, Borneo, Sumatra, Celebes, Bouru, Philippines. 
The Indian Museum has specimens from Sikkim, Assam, Arakan, 
Tavoy. 

129. Dalpada v'ersicolor, Herr. Schaffer. 

Halys versicolM'j Ilcrr. Schaif. Wanz. Jng. v, p. 70, 1. 169 f. 620 (1839) ; vii, p. 00 
(1844). 

Dalpada versicolor^ Dallas, List Horn, i, p. 185 (1851) ; Walker, Cat. Het. i, p. 
220 (1876); Stil, En. Uem. v, p. 43 (1876) : Lotliierry, Ann. Mus. Gen. xviii, p. 648 
(1883). 

Yellow-fuscous, variegated with bronze or steel-green patches : 
head elongate, tyhis extending beyond the juga which form outwards 
two obtuse angles : eyes large : anteniue slender : sides of pronotum 
weakly serrated anteriorly, angles acute : two subminiaceous spots at 
base of scutellum of which the apex is long and slender ; membrane 
with eight veins of which the outer on each side is indistinct ; margin 
of abdomen yellow- ochreous with steel-green spots ; beneath pale 
orange with greenish pulverulent outer border and a black longitudinal 
spot posteriorly. Long, 14 mill. 

Reported from Java, India, Burma. 

130. DALPAJ3A CLAVATA, Pabricius. 

CiinejB clavatusj Fabr., Ent. Syst. Suppt. p. 532 (1798). 

Halys clavataf Fabr., Syst. Rhyng. p. 181 (180.3). 

Dalpada clavata^ Dallas, List Horn, i, p. 184 (1851) ; Walker, Cat. Het. 1, p. 219 
(1867). Stal, nem. Fabr. i, p. 22 (1868) j En. Hem. v, p. 43 (1876) ; Distant, A. Al. 
N. H. (5 B.) iii, p, 45 (1879). 

Head porrect, unidentate on both sides : thorax not serrated but 
armed on both sides with a small dull-black clavatc protuberance, two 
white dots at the apex : scutellum cinereous at the apex : homelytiu 
spotted fuscous : abdomen flavesceiit, margin black, spotted yellow 
(Fabr.), 

(Hosely allied to I>. versicolor^ H. S., head a little longer, lateral 
angles of pronotum somewhat more obtuse, more thickened and flexed 
upwards ; without the somewhat large, smooth, spot on the basal angles 
of the scutellum but at the base near the angles, a small smooth spot ; 
dots more fuscous, less brassy (8tdl). Long, 15 — 16 mill. 

Reported from Tranquebar, Assam. 

131. Dalpada pilicornis, St&l. 

Dalpada pilicomis, Stal, En. Hem. v, p. 44 (1876). 

Stramineous; head, pruiiuluiii, heiuclyira, and pectus, distinct- 
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ly and irregularly punctured brassy, an indistinct median streak and the 
apex of the lateral angles of the pronotum less densely punctured, the 
lateral angles of the pronotum rather promiiiulous, neither tumid nor 
rugose ; scutcllum with a somewhat large, smooth, oval spot on the 
basal angles, third apical part and discoidal streak somewhat smooth, 
sparingly punctured ; membrane greyish, veins fuscous : connexivum 
aeneous, segments banded with yellow ; venter testaceous, sparingly 
punctured fuscous-aeneous, anteriorly subsulcato, extreme angles of 
segments, aeneous ; antennee?, rostrum and feet pilose, the feet sprinkled 
with fuscous ; second joint of the antonnie shorter than the third : ros- 
trum somewhat extended beyond the last coxco ; tylus and juga equally 
long, c? with the genital segment strongly tri-impressed, costato be- 
twocn the impressions {Stdl), Long, 10; broad, 5 mill. 

Reported from the Nilgiris (Madras). 

132. Dalpada concinna, Westwood. 

Eahjs concinnaf Westwood, Hope, Cat. Ilom. j, p. 23 (1837). 

Dalpada concinna^ Stal, En. irom. v, p. 44 (187G.) 

Grcyisli-luteous, punctured with fuscous : two black lines between 
tho eyes ; thorax anteriorly serrate ; posterior angles prominulous, 
black ; basal angles of soutellum pallid ; membrane hyaline, longitudi- 
nal veins fuscous, with some oblong dots scattered between ; foot con- 
oolorous : sides of abdomen with black spots, a single small white spot 
in tho middle. Long, body 14—14^ mill. 

Reported from China, India. Dallas unites this with Z>. clavata^ 
Fabr. 

133. Dalpapa ntgricollis, Westwood. 

UaJ\is nifjricollis. West;, Hope, Cat. Hem. i, p. 22 (1837) (cT). 

Iluhjs ohsctira, West. 1. c. p. 22 ( ? ) : Dallas, 1. c. p. 184 (185f). 

Dalpada nigricollis, Dallas, List Hem. i,p. 184(1851) ; Walker, Cat. Ilet., i, p. 219 
(18G7). Stal, En. Horn, v, p. 44 (187G). 

$ . Greyish luteous, everywhere punctured with brassy-black : 
slender, longitudinal, median lino on the pronotum and four niinuto 
dots, luteous ; sides of pronotum hardly serrate, posterior angles sub- 
Ijrominulous ; basal angles of scutellum, whitish : membrane pallid, 
with six fuscous longitudinal veins and tho same number of interme- 
diate longitudinal fuscous dots : feet luteous, dotted black : base of 
fourth and fifth joints of the antennaj, white. (Westw,). Long, 17 — 18 
mill. 

Reported from Bengal. 

cT . Smaller than the 2 : tho head and the thorax, blackish : an- 
tennas fuscous, second joint incurved ; sides of thorax entire, posterior 
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angles snbacntc, prominnlous, black : scutellum fuscous, punctured 
luteous, basal angles luteous ; membrane whitish, the longitudinal veins 
slender with several fuscous dots strewed between them : abdomen 
fulvous with a broad latei'al band fuscous, feet luteous, punctured 
fuscous (Wosfw.). Long, 12 — 13 mill. 

Reported from Nepal, India. 

134. Dalpada affiis'is, Dallas. 

Dalpada ajlinis^ Dallas, List Hem. i, p. 185 (1851) ; Walker, Cat. Hot. i, p. 210 
(1867) ; Stil, Ell. Hem. v, p. 44 (1876). 

9 . Closely allied to D, nigricolUs^ Westw. ; body broader, head 
longer, lateral angles of pronotum tuberculoso, large?, obtuse, whitish at 
the apex : scutellum immaculate at the base, somewhat broad at the 
apex : membrane fuscescent, veins more obscure : sides of the abdomen 
variegated with fulvous and black : antenneo fulvous, two last joints, 
fuscous (Westiv.). Long, 17 — 18 mill. 

Reported from N. India. 

135. Dalpada vakia, Dallas. 

Dalpada raria^ Dallas, List Hem. i, p. 185 (1851) ; Walker, Cat. Hot. i, p. 220 
(I867j ; Stal, En. Hem. v, p. 45 (1870) ; Distant, .T. A. S. B. xlviii, (2) p. 37 (1870) j 
A. M. N. TT. (6 8.) iii, p. 45 (1879). * 

d* . Greyish- testaceous, punctured black ; lateral angles of the pro- 
notum subtuberculate ; head, pronotum, scutellum, corium and margins 
of abdomen, variegated greenish- aeneous : scutellum with two whitish 
spots at the base ; corium rufescent at the apex ; membrane fuscescent, 
subhyaline, veins fuscous and the basal spot black : abdomen beneath, 
testaceous, sides punctured and subapical spot, black : feet and rostrum 
testaceous {Westw.). Long, 18- 18 J- mill. 

Reported from Silhat, Assam : when the pubesconc is removed the 
apex of the scutellum is broadly luteous. The Indian museum has a 
specimen from Tenassorim. 

136. Dalpada alternans, Westwood. 

Kalya alteruana, Westwood, Hopo, Cat. i, p. 22 (1837). 

Closely allied to D. nigricolUs ( 9 ), Westw. : differs especially in 
having the sides of the pronotum almost straight, oblique, posterior 
angles not prominnlous : membrane with six longitudinal veins, fuscous, 
extended almost to the apex, the three internal connected at the base ; 
internal space fuscous ; feet with fuscous and luteous rings : sides of 
abdomen with abbreviated transverse, black strim (Weshv.), Long, 
10—17 mill. 

Reported fix)m Bengal. 
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XIII. — Natural History Notes from H. M*s Indian Marine Survey 
Steamer ‘ Investigator/ Commander Alfred • Carpextbr, R. N., 
Commanding, No, 4. Description of a new Species of Crustacea be- 
longing to the Brachyurous Family Raninida?. — By J. Wood-Mason, 
Esq., Superintendent of the Indian Museum^ and Professor of Com- 
parative Anatomy and Zoology in the Medical College of Bengal^ 
Calcutta, 

[Received and Bead August 6th, 1885.] 

(With Plato I.) 

Lyreidus channerj, u. ^p. 

Proc. Asiut. Soc. Bengal, August 1885, p. lOl. 

f? . Carapace transversely moderately convex, longitudinally blunt- 
ly carinate and slightly arched from near the posterior margin almost to 
the level of the spines marking the commencement of the antero-lateral 
margins, from wliich level to the end of the rostrum it is slightly con- 
cave ; its aiitero-lateial margins armed with two pairs of long slender 
and acute outwardly and forwardly directed spines, of which the pos- 
terior arc nearly twice the length of the anterior pair (the left one of 
wliich has been broken off early in life and is now only represented by a 
tubercular scar) ; its sides pamllel from the larger pair of spines back- 
>vards to the insertion of the chelipeds, whence they gradually and re- 
gularly converge to the rounded angles of the concave-truncate posterior 
margin ; and rapidly convej*gent from the same pair of spines forwards 
to about the level of the middle of the 3rd joint of the external maxil- 
li])cds, whence they suddenly run paiullel to, or slightly divergent from, 
one another to the ends of the extraorbital spines. The rostrum is 
semi-oval, or, in other words, has the form of a triangle with the apex 
rounded and the opposite sides slightly arched, and, like the eye-pe- 
duncles, is surpassed by the long and acuminate extra-orbital spines. 

Immediately in front of the two small crescentic muscular impres- 
sions near the middle of its length, the carapace is crossed by b. faint 
depression, interrupted by the median carina and continued on the 
sides, passing immediately in front of the junction of the finely beaded 
postero-lateral lines with the Ihiea anomurica some distance to the rear 
of the hinder pair of aiitero lateral spines, and deepening as it goes, to 
the buccal frnme ; in front of this depression the puncture of the surface 
is much coarser and thicker than behind it, Tho antero-lateral margin 
is finely granulated and, with the contiguous subhepatic and anterior 
pleural regions, slightly hairy. Two faint depressions, marking out a 
cardiac region, pass off from the posterior ends of the crescentic im- 
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pressions, extending rather more than half way to the posterior margin, 
and slightly converging as they go ; and two oblique elevations, situated 
about midway between the median cariiia and the postoro-lateral mar- 
gins, with which they are parallel, are present on the posterior third of 
the carapace. 

The eyo-peduncles have the same form as those of L. tridcniatiis^ 
and reach nearly to the level of the end of the rostrum, but the eyes 
tliey carry arc in process of reduction to the condition of those of so 
many Reptant and Braohyurous Crustacea that inhabit the muddy depths 
of the sea, and, moreover, are unequally reduced on tho two sides of 
the body, the left being represented by an oval and convex obsolctely 
faceted, thick, and opaqiie-yellow cornea, situated, as in the typical 
species of the genus, on the outer apex of the peduncles, with the 
subjacent pigment showing through the integument at its base as a 
dark lead-coloured circumferential band, while all that is to bo scon in 
the corresponding part of the right eye is a smooth and very slightly 
convex area marked out by the transparence of tho pigment of tho 
subjacent ophthalmic tract. 

The propodito of the cholipeds is armed below with two acute 
triangular spines, of which the distal is twice the size of tho proximal ; 
its low dorsal crest ends distally in a small tooth ; tho cutting process 
of its inner edge is divided into five irregular tooth- like lobules ; 
and its tip is strongly hooked or incurved, Tho cutting edge of the 
dactylopoditc is obsoletely two-toothed. Tho only armature of tho 
carpopoditc is a single long and acute spine, answering to the distal of 
the two in L. fridenfatus. The racropodite bears a sliarp spinule in the 
place of the tubercle seen in the typical species. Tho dactyli of the 1st 
and 2ad pairs of legs are shorter and broader, particularly those of the 
former, and the crests of the two preceding joints in the former also are 
all more lamellar, the dorsal ones being in addition distally produced to 
sharp teeth. No direct comparison of the 3rd pair of legs in the two 
species is possible, as these limbs aro wanting in the only specimen of 
the Japanese form available for comparision, but, judging from DcHaan’s 
figure, the two last joints would appear to be much more expanded in 
the Indian one. All the legs aro slenderer. 

The third and fourth abdominal terga each bear a very sharp re- 
curved spine in the middle line. 

Dr. Giles notes that the animal was in life, “ except a little brown 
tint in front, of a uniform salmon colour ;** and in the spirit-specimen 
all the upper surface of tho carapace in front of the transverse impres- 
sion, with the exception of the lateral spines, is still darker coloured 
than the rest of the body. 
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Tho unique example from which the foregoing description has been 
drawn up measures : — 

millimB. 


Length of carapace from tip of rostrum to posterior margin 25.0 

}} „ „ to the middle of a straight 

line joining the bases of the posterior spines 8.5 

Length of carapace from the posterior margin to the same straight 

line 16.5 

Breadth of carapace across the parallel-sided part 14.3 

Breadth of head between tips of extra-orbital spines 6.0 

Distance between tips of posterior antero-lateral spines 18.0 

Length of posterior antero-lateral spines i 5.0 

„ „ anterior antero-lateral ,, 3.0 

„ ,, genital appendages 6.5 

,, „ rostrum, measured from a straight line drawn tangen- 

tially to the bottom of the supiUi-obital emarginations, 2.0 
„ „ extra-orbital angles, measured from the same straight 

line, 3.4 


This interesting brachyuran may at once be distinguished from 
either of tlie three previously described species of its genus (L. triden- 
/atus, DoHaan, Faun. Jap. Crust. 1850, p. 138, tab. XXXV, fig. 6, c?*, 
L. eloiujatusy Miers, Proc. Zool. Soc. Lond. 1870, p. 45, both from the 
seas of Japan, and L, hairdii, S. T. Smith, Proc. XJ. S. Nat. Hist. Mus. 
1881, III, p. 420, from 100 fathoms, off tho South Coast of New Eng- 
land) by the conspicuous armature of its carapace, by its bispinose ab- 
domen, and by its partially aborted eyes. 

A single male only of it was dredged up in the trawl from a depth 
of 405 to 285 fathoms with a bottom temperature of 48^ to 50' Fahr. 
in the * swatch-of-no-ground,’ a deep and narrow valley running north- 
wards from the floor of tho Bay of Bengal to within a short distance 
of the shoals lying off the conjoined mouths of the Ganges and 
Brahmaputra, in Lat. 21° 6' 30" N., Long. 89° 20' E. 

Explanation of Plate I. 

Fig. 1. Lyreidua channerif W.-M., cT. Natural Size. 

„ 2. Orbital, antennary, and buccal view, x 2. 

„ 3. Four terminal soinites of abdomen, seen from below as they lie closely 

applied against the underside of the cophalothoraz. x 3. 

„ 4. Dorsal view (to the right) of the abdomen, with side view (to the left) of 
its spinigorous 3rd and 4th terga. x 3. 

„ 6, 6n. Outline views from above, or optic sections in the piano of the fringing 
setro, of the loft and right eyo-peduncles respectively, to show (a.) the 
setm that fringe their two margins up to the corneal membrane on each 
side ; (}>.) the thickness and the relative development of the cornea, 
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which, opaque in both eyes, exhibits an obscure and degenerate faceting 
in the loft, but is devoid of all traces of facets in the right, the 
shorter and the broader of the two ; and (c.) the relative amount of 
pigment, represented by the dark shading, x 12. Zeiss' a*. Oo. 2. Abbe 
camera. 

Fig. 6. The right chela, x 3. 

„ 7. Lyreidus atenopSj n. sp., $ . Dorsal view (to the right) of the abdomen, 

with side view (to the left) of its spinigorous 4th tergum, x 2. 

„ 8. The carapace of the same in outline. Natural Size. 

This species may at once be distinguished from its congeners by its narrow 
metope, its unarmed carapace, and its decumbent abdominal spine. A single 
specimen of it, with a male and two femalos of another species identical with 
the specimen from Japan referred in the above description to L, S-dentatuSf has 
been received by me from Hongkong from Brigade -Surgeon Hungerford, since this 
paper was written. 


XIV . — Natural Hifitory Notes from IT. Indian Marine Survey Steamer 

‘ Investigator,' Commander Alfred Carpenter, R. N., Oommanding. 
No, 6. On some Nodular Stones obtained by traioliny off Colombo 
in 675 Fathoms of Water, — By E, J. Jones, A, R. S. M., Geological 
Survey of India. 

[Received February 2nd ; — Road March 2nd, 1887.] 

(With Plato II.) 

Those nodules wero forwarded to the Superintendent of the Indian 
Museum, and by him passed on tqtho Director of the Geological Survey, 
by whom they wore subsequently entrusted to me for examination. 

The results of this investigation, though owing to want of time in- 
complete, are, as will be seen, of considerable interest ; and I hope at 
some future time to be able to go into the subject more fully. 

The nodules wero obtained during a trawling operation off Colombo 
in watw:* of 675 fathoms, and are stated to have been found associated 
with sand and mud, which formed a hard calcareous crust at the 
bottom of the sea, and a small quantity of which was forwarded with 
the specimens. 

The stones are irregularly rounded, and vary in shape from almost 
spherical to roughly cylindrical with rounded ends. The specimens re- 
ceived varied in size from 1—4 inches in length and 1 J — | inch in thick- 
ness. Externally, they are rough and mostly have one or two small 
excrescences of the size of a pin's head, and a few small pittings of about 
the same size ; the colour is dirty light grey. 

27 
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On breaking tbem open, the fractured surface bas mucb the appear- 
ance of an ordinary slate 'without the cleavage, and is of a much darker 
colour than the exterior. Running along the central line of a long 
cylindrical one which I broke open, there is a narrow vein of a brownish 
colour. 

A microscopic examination of a thin slice shewed merely a confused 
mass of aggregates resembling in their structure that of sphaBrulites, 
siieh as occur in the so-called sphcBrulitic lavas, with the remains of 
Foraminifera and Radiolaria disseminated throughout the mass. With 
ordinary light, little is to be seen except more or less radiating fibrous 
aggregates, but, as soon as the section is observed between crossed 
NicoFs prisms, the whole field is seen to be covered with little dark 
crosses with their limbs parallel to the planes of the prisms, and, on 
revolving the stage, the limbs of the crosses keep the same orienta- 
tion whilst the section revolves. 

It is when thus observed that the aggregates are seen to be entirely 
distinct from one another, as each cross keeps to its own aggregate, 
and the crosses do not overlap; so that, by revolving the stage, the limit 
of each aggregate can be determined by tracing the path of the outer end 
of one of the limbs of the crosses. 

In the volcanic rocks in which this structure is known, it appears 
to be due to incipient crystallization in a glassy mass ; and at first it 
might be supposed that these masses were of igneous origin. This idea, 
however, is untenable on account of the remains of Foraminifera 
(of seveinil species, the most easily recognised of which are the 
globigerinoo) and Radiolaria which are sparsely scattered through the 
mass and, in some cases, enclose a sphcerulitic aggregate. 

An indeterminate greenish substance, which probably consists of 
glauconite, is also seen scattered through the mass. 

The only difference that can be detected between the central vein 
and the portion between it and the exterior is that the aggregates in 
the central vein are much larger and the colour brown instead of 
green, and that it is unacted on by hydrochloric acid, which d^'ssolves 
out some calcic carbonate from the other portion. 

As mentioned by Mr. Daly in his letter forwarding the nodules, 
those are very heavy, having a sp. gr. of 3*77 at a temperature, of 30° C. 
ns against water of 4° C. 

A qualitative analysis shewed the nodules to consist in great part 
of baric sulphate together with small quantities of calcic and strontic 
sulphates, small quantities of calcic and magnosic phosphates, aluminic 
silicate, calcic carbonate, and traces of iron, sodium, and manganese. 

Not having the time to devote to a complete quantitative analysis, 



1887.] irawliny off Colombo in 675 Fathoms of Water. 211 

I made, in order to arrive at an approximate estimate of the propor- 
tion of baric sulphate present, a determination of the sulphuric acid. 
An average sample from two of the nodules powdered and dried at 
100° C. gave 82*5 % of baric sulphate, the whole SO^Hoj being calcula- 
ted as SOaBao". 

This result is, however, of course too high, as a small quantity of tho 
SO a Ho a is combined with Ca. and Sr. in the form of calcic and strontic 
sulphates, though, from the results of tho qualitative analysis, it is pro- 
bably not much too high ; and we may, I think, safely take 75°/o as tho 
percentage of baric sulphate present. 

In order to see whether the material was derived from the mud in 
which the nodules occur, ^nd which also contained Foraminifera, I made a 
qualitative analysis of the mud, and found it to consist mainly of alumi- 
nic silicate, with small quantities of calcic carbonate, some iron, and a 
trace of manganese ; there was also a trace of an alkaline earth which 
was not removed by boiling with hydrochloric acid and subsequent 
washing, but this, on spectroscopic examination, shewed itself to bo 
lime. 

In spite of the negative result of the analysis of tho mud, I am in- 
clined to think, from the presence of the Foraminifora both in the mud and 
enclosed in the nodules, that tho latter have been formed at the bottom 
of the sea either at the spot whore they were found or at no great dis- 
tance therefrom, though it is difficult to imagine how tho material was 
obtained, but it is possible that a careful analysis of a larger quantity of 
the mud would reveal a trace of Barium, for sea- water contains a slight 
trace of this element. 

I cannot at present call to mind any instance of sphesrulitic 
structure occurring without the aid of heat. 

In volcanic lavas and in artificial glasses, it may be regarded as 
concretionary, or as resulting from incipient crystallisation or devitri- 
fication around certain points or nuclei. The nuclei when they exist 
consist either of a granule or a minute crystal or crystallite, but most 
commanly no nucleus is discernible.* 

In this case, however, it would seem, that it must be due to slow 
segregative action; and, baric sulphate being very slightly soluble in 
water*, the deposition would be very slow and may have been to some 
extent crystalline, at any rate sufficiently so to produce the same eifect 
as incipient crystallisation from a glassy mass. 

. The execution of the accompanying plate has been kindly superin- 
tended by Mr. J. Wood-Mason. 


* Kutley’s Study of liucks, jr. 183- 
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Explanation op Plate IL 

Fig. 1, 2. The external appearance, natural size, of some of the nodules. 

Fig. 3. A thin slice treated with hydrochloric acid and seen between crossed 
NicoPs prisms ; shewing the dark crosses and radiating structure of the aggregates. 

Fig. 4. A thin slice shewing some of the enclosed Foraminifera as seen by or- 
dimiry light; from a microphotograph (Smith and Beck’s 1^" obj.) taken in the Bio- 
logical Laboratoiy of the Indian Museum, Calcutta. 


•—Natural History Notes front H, M,'s Indian Marine Survey 
Steamer ‘ Investigator’, Commander Alfred Carpenter, R. N., Com- 
manding, No, 6. On Siag fietv Aviphipods from the Bay of Bengal , — 
By G. M. Giles, M. B., F, R. C. S., Surgeon-Naturalist to the 
Marine Survey, 

[Uoceived and Read March 2nd, 1887.]. 

(With Platos III— VIII.) 

Contents. 

§ 1. A description of two new Species (i. Ihronima hucephala and ii. Phroni- 
inella hippocephala) of the Amphipod Family PhroniniideCf with some Remarks on 
the Genera of the Family. 

§ 2. Rhabdosoma incesHgatoris. 

§ 3. Aniphiprovoc lougicomufa. 

§ 4. Lestrigonus hcngalensia, 

§ 6, Em^jstheus hirsutus, 

§ 1. A Bescrlptlo^i of two new Species of the Amphipod Family Phro- 
nimidae ^oith some Bemarks on the Genera of the Family, 

The genus Phronlwa of the division Hyperina and family Phroni- 
midee is a very limited and peculiar one. The species 'that belong to it 
are remarkable for their bizarre form, and for the circumstance that 
the head is considerably prolonged downwards, like that of a quadruped, 
in a direction at right angles to the long axis of the body. 

The number of joints in the legs appears to be less than the normal 
seven. This is due, on the one hand, to the coxal plates being fused with 
the pleuron of each segment, and, on the other, to the circumstance that 
the dactylopoditc is in most instances very small or reduced to a mere 
rudiment. Spence Bate* gives as a gcnenc character that the 6th 
thoracic appendage (third poreiopod) has the dactylopodite fused with 
the propodite. This is, however, I am inclined to believe, an error; 
arising probably from the want of fresh specimens. Such also appears 

* Catalogue of Amphipodous Orustaooa in the British Museum, p. 316. 
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to be the case not only in the sixth but in the two preceding appendages 
of one of the species described below. A careful examination, however, 
of various intermediate examples, furnished by the different appendages 
of the two species that have come under luy notice, has satisfied me that 
the dactylopodite is neither absent nor fused with the propodite, but is, 
in such instances, represented by a minute spine-like body articulated 
to the distal extremity of the propodite, and usually flanked by a pair of 
tiny hairs, which appear again in a more developed form in the similarly 
placed “ dactyloptera ” which Spence Bate {loc, cit.) desciibes on the 
dactylo-propodital articulation of P. sedentaria. 

Both my species were taken in the drift (surface) net, — the one that 
has been named P. ht^cephala, off the Mutlah light in a depth of 15 
fathoms, the other, Phronimella hippocephala, in somewhat shallower 
water off the mouth of the Dhamra river on the Orissa Coast. Both 
are perfectly colourless and transparent, so that most of the internal 
organs, muscles, cfec., can bo soon with the greatest facility through the 
integument. The circumstance of ray only having obtained a single speci- 
men of each in the surface-net appears to point to their not being nor- 
mally surface organisms. While under observation, living in the tube 
of the net, although perfectly capable of swimming with considerable 
activity, they yet showed a tendency to sink to the bottom and rest 
there. For these reasons, it is probable, that their true habitat is tho 
bottom in the localities and depths already mentioned. 

In his recent monograph on the Phronimidee,* Claus divides the 
family into two sub-families — the Phrosinince and the Phrouunince. 
With the first we have nothing to do, as neither of tho species to bo de- 
scribed can be rcfen*ed to this subfamily. Of tho Phromminosj he 
enumerates four genera, of which Phronima Latr. is thus defined ; — 

“ Body produced, with much narrowed and elongated last thoracic 
segment, with 3 pairs of styloid m’opods. Head short, but elevated, 
with much produced vertico-oral axis. In the female the anterior an- 
tenn© two-jointed, and posterior antenn© represented by a globularly 
archej^ basal joint provided with a short bristle. The mandibular palps 
are wanting even in tbe male. Maxillipedes strongly compressed with 
lanceolate lamin© and a conical “ tongue (Zunge). Both pairs of 
gnathopoda slender, with weak, apposed subchelre. The 5th pair of 
thoracic appendages provided with slender apposed shear-like forceps. 
Three pairs of gill-sacs on 4th, 5th, and 6th thoracic segments.’* 

Now, the family, so far as it is known, is of such variable charac- 
ter that each new addition to its numbers appears to require a genus to 

* Arbeit, aos d. zool. Inst. d. Uuiv. Wien u. d. zoul. Stut. in Trieste 187&, 11, 1. 
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itself ; and to the genus, as thus limited, neither of my forms can be 
said perfectly to agree. 

To the less limited genus of Spence Bate, however, one of them 
corresponds in every point, but it differs from the genus as defined by 
Claus in the following points : — 1st., in my one female specimen, I can 
make out no trace whatever of inferior antcnnea ; 2nd., the subchela of the 
“ 5th (6th) thoracic appendage cannot bo said to be slender, the fixed 
ramus being very stout and almost quadrate ; 3rd., there are two extra 
small gill-sacs on the 2nd and 3rd thoracic segments, a character ex- 
tremely abnormal, but of the reality of which I carefully satisfied myself. 
To avoid, howevei-, the necessity of manufacturing a new genus, I 
describe ■ it as a member of the genus Phroniyia^ as defined by Spence 
Bate, under the name of P. hucephala. 

With the second of the species to be described the case is differ- 
ent, as it will not fit into any genu.s, whether the Phronima of Spence 
Bate, or the genera distinguished by Claus, namely, Phronima^ Phroni- 
mella^ Phronimopsis, and Paraphronima, Of these the species comes 
nearest to the definition of Phronimella, which is thus given by Claus : — 

“ Body much produced, entirely transparent, with but two pairs of 
style-shaped uropods, head short, with high-arched upper surface, 
vcrtico-oral axis much produced. The two front segments united 
without suture. Mandibular palps wanting even in the male. Tongue 
(Zunge) of the raaxillipedcs reduced to a wart-like excrescence. Both 
pairs of gnathopods slender with weak apposed subchelre. The third 
pair of thoracic appendages somewhat smaller, the fourth much pro- 
duced. The fifth pair of legs with a much produced apposed pair of 
subcheloQ. Three pairs of gill-sacs on the 4th, 5th, and 6th thoracic 
segments/' 

With this definition, the specimen agrees in the very important 
detail of possessing but two pairs of stylo- shaped uropods, and in nearly 
every other item save in this that, in our species, the “ 3rd ” (4th) 
thoracic appendages have the unfortunate peculiarity of being the longest 
and almost the largest of the whole series, instead of being smaller. A 
minor difference is that the two first thoracic segments, although united, 
shew signs of a short, but perfectly distinct, suture between their pleura. 

On this account, one is reduced to the alternatives of either widen- 
ing the range of Phronimella by cutting out the character referring to 
the third thoracic agpendage, or of making a new genus. The making 
of now genera is an expedient which should, I take it, be avoided when- 
ever possible, so that 1 prefer to adopt the former alternative and to 
describe the species as Phronimella hippocephala. 

I will now proceed to the description of the two species. 
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(i.) Phronima bucephala, n. sp., PL III, Figs. 1 & 2. 

Head large, and broad at the top, which is almost completely 
occupied by the regularly arranged sei*ics of components of the apical 
eyes. These latter, though essentially paired organs, very nearly blend 
in the middle line, so that only a small space in that situation is 
unoccupied by their visual cones. The dorsal aspect of the head forms 
a large, transversely oval shield, which is separated from the anterior 
and lateral surfaces by a distinct horizontal fold. The portion of 
the head below this forms a truncated cone, tapering from the shield 
like vertex to the mouth, which is placed on the truncate (ventral) 
aspect ; tho whole presenting a curious resemblance to the head of a 
buffalo, which is further heightened by the circumstance that tho 
maxillipedcs, lying along the posterior ai^pect of the truncated cone, 
present an outline much like the large fleshy fold behind tho lower jaw 
of that animal. Tho lateral eyes are placed on the lateral aspect of the 
head, immediately below the fold that separates tho lower truncate 
portion from the oval apical shieldl Their component cones, like those 
of tho apical eyes, are regularly arranged, but are somewhat widely 
separated, so that there is no true faceting, although a close approach 
to the true compound faceted eye is attained. 

Tho antennules arc short and two-jointed ; the first joint about a 
quarter the length of tho second, which is of clavate form, and termi- 
nated by a tuft of fine, short hairs : the entire longtli of the organ being 
a full third less than that of tho conical portion of the head. 

Tho antennm are obsolete. 

The gnathites are somewhat small and are articulated to the in- 
ferior or ventral aspect of the truncated cone. Only enough was seen 
of them to establish their being quite of the usual type, without any 
salient peculiarities, h,nd that the mandibles arc unprovided with any 
appendage. An unfortunate lurch of the ship spilled tho portion of the 
dissection containing them as they wore being separated for the pur- 
pose ^ drawing. 

The thorax^ as seen from above, forms with the cephalic shield a 
pear-shaped body ; its five anterior dorsally visible segments being very 
broad, the penultimate tapering rapidly, and the last being very long and 
narrow. The first two are short and hard to distinguish from each 
other. 

All the thoracic appendages, with the exception of the anterior 
gnathopoda, are provided with branchial sacs, but the last two of these 
greatly exceed the rest in size. Ist gnathopod about one-sixth the length 
of the body. The dactylopodite very minute and claw-shaped, its 
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articulation with the propodite flanked by a pair of minute flattened 
hair-like bodies. The propodite is simple, slightly falciform, its poste- 
rior border fringed with fine, short, stiff setes. It forms, in conjunction 
with the prolonged postero-inferior angle of the carpopodite, a somewhat 
incomplete subchelee. The meropodite and isohiopodite are short and 
triangular, and the basipodite is stout and cylindrical, forming more 
than a third of the length of the appendage. The 3rd thoracic append- 
age, or 2nd gnathopod, is of generally similar form to the preceding, 
but is longer and slighter, equalling a fourth of the whole body length. 
The subchela, too, is even less perfect, the prolonged postero-inferior 
angle of the carpopodite amounting to little more than a stout spine. 
The 4th and 5th thoracic appendages, subequal and closely resembling 
each other, just equal the combined head and thorax in length, the 
anterior being slightly the longer and stouter. In both, the dactylopodite 
is minute and claw-like, propodite and carpopodite subequal and 
cylindrical, but stouter, and a third shorter than the two preceding 
joints, the ischiopodite short and triangular, and the basipodite long, 
cylindrical, swelling somewhat at its distal extremity, and forming 
quite a third of the length of the whole limb. The 6th thoracic append- 
age is by far the strongest of the series ; it is, however, considerably 
shorter than 3rd and 4th, being as long only as the thorax. The 
dactylopodite is represented by a mere rudimentary spine. The propodite 
forms a stout curved claw which, in apposition with the inferior border 
of the carpopodite, .forms a powerful subchela. The carpopodite is 
triangular, its inferior border being nearly as long as the lateaal. The 
antero-inforior angle is prolonged into a powerful spine, and the inferior 
border is armed with three dentations, between which arc a correspond- 
ing number of small, isolated tufts of hairs. The meropodite and 
ischiopodite are short and quadrangular, and the basipodite, forming 
fully half the length of the limb, is stout, cylindrical, and strengthened 
along its posterior border by a narrow buttress. The 7th and 8th thoracic 
appendages are alike in plan, the former being, however, decidedly 
the smaller, especially as to the basipodite, which is much longer and 
stouter in the 8th appendage. In both, the dactylopodites are minute 
and claw-like, the propodites of an elongated pyriform outline. The 
carpo- and meropodites cylindrical, the ischiopodites short and triangu- 
lar, and the basipodites spindle-shaped. 

Abdomen narrow, tapering, depressed rather than compressed, 
the first three segments long, diminishing from before backwards, the 
first nearly equalling the long last thoracic segment in length, the third 
being but half its length. The last three together only equal the 2nd in 
length. 
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The first abdominal appendages are of the usual amphipod 

type, the first and third being subequal, the middle one slightly the 
longest. The last three abdominal appendages are alike in plan, and the 
fourth is the longest. They consist of a long cylindrical basal joint 
provided with a pair of lanceblato rami with serrate margins. The 
penultimate pair arc the shortest of the three and the last but little 
inferior to the fourth in size. The basal joint of the fourth has the 
appearance of being composed of two joints ; such an arrangement is, 
however, from a morphological point of view, so improbable, that, 
although it is represented in the drawing, I have hesitated to describe it 
as such. Both sides, however, appeared alike. 

The telson appears oj^solete. 

The unique specimen is certainly a female, but the unlucky accident 
to the dissection prevented my dissecting out the generative organs. 

Its actual length was 6*75 mm. 

(ii.) Phronimella hippocephala, n. sp., PI. Ill, Pig. 3. 

The second species differs from the first in many important points. 
Speaking generally, it is, both as to body and limbs, if I may use the 
expression, a much more lanky species. 

The head somewhat resembles that of a horse in shape, but the 
resemblance is not nearly so striking as that of the first species to the 
head of a bull. It is not so broad at tho top, and no fold surrounds it ; 
so that the appearance of a cephalic shield is not produced : its dorsal 
aspect is covered with a large, widely separated pair of apical eyes. 
The lateral eyes are situated low down laterally, of medium size, 
and of the same structure as in the first species. 

Both antennules and antennae arc present ; the former, much the 
larger, consist qf a , throe- join tod peduncle and a flagellum of eight 
or ten short segments, total length equal to a third of the body exclusive 
of the head. The first two joints of tho peduncle are short, while the 
third, of dilated spindle-shaped form, makes up more than half the 
lengtl^of the organ. Near the distal extremity it is provided with a fow 
short, flattened hairs. The flagellum is quite naked with the excep- 
tion of one or two small hairs on tho last joint. 

The antennae are little more than half tho length of the antennules 
and consist of a peduncle formed of three short joints and a naked 
tapering flagellum as long as that of the antennule, the proximal arti- 
ct^tions of which are ill-marked. 

Being unwilling to destroy ray only specimen, the gnathites and 
maxillipedes were not closely examined: they appeared to resemble very 
closely those of the first species. 

28 
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The thorax is long, narrow, depressed rather than compressed, 
the first two dorsally visible segments scarcely separable. The third 
has the inferior angle of its pleuron produced into a sort of triangular 
spine, overlapping the second. The fourth and fifth, of nearly equal 
length, form the widest portion of the body ; the sixth longer and 
narrower than these ; and the last, the longest and narrowest of all, 
is provided behind with a spine on either side of the middle line and 
has this posterior border considerably everted, so as to admit of 
hyperextonsion of the abdomen on the thorax. 

The 6th, Gth, and 7th thoracic appendages are provided with 
branchial sacs, the hindemiost being the largest. In the gnathopoda, the 
coxal extension of the pleura is considcmble, apd extends well below the 
lev-el of any of the rest. The gnathopoda are on the same general plan 
as those of the first species, but arc much longer and more slender, and 
their subchelro are far less developed, being represented, in the anterior 
of the two, by a process some distance from the inferior extremity of the 
carpopodito, and, in the posterior, by a small projection half way along 
its length (this is if anything somewhat exaggerated in the drawing). 
The 4th is considerably the longest of all the appendages. It is, 
however, very slender, both the 5th and Gth exceeding it in stout- 
ness. It equals in length the thorax and first two segments of the 
abdomen, and to all appearance consists of but five joints, the dacty- 
lopodite being represented only as a minute hair-like body. The 
propodite is very long and tapering, forming nearly a third of the length 
of the limb. The carpopodito, meropoditc, and basipodite are long and 
oylindrical, and the ischiopodite is short and quadrangular. The 6th 
closely resembles the preceding, but is shorter than it by the length of 
the basipodite, the carpopodite being less than half as long as that of the 
3rd. The postero-inferior angle of its ischiopodite is prolonged into a 
spine, and the posterior border of its much stouter basipodite is armed, 
along the distal half of its posterior border, with three strong serrate 
spines. The Gth is considerably the stoutest of the series, and equals 
the thorax and first segment of the abdomen in length. The dactylopodite 
is represented only by a minute hair-like body, the propodite, long and 
falciform, the carpopodite, a long flattened body, the opposible inferior 
border of which is but of small extent, is armed along its anterior 
border with six powerful sermtions, so that the extremity much more 
resembles the sabre of a Squilla than a subchela. The raero- and ischio- 
podites are short and triangular, each having the anterior border armed 
with two serrations. The basipodite, cylindrical above, is three-sided 
below, each border ending in a strong spinous process, in addition 
to which the anterior border is armed with three stout, and the posterio 
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with two smaller, serrations. The 7th and 8th are aliko in all respects, 
save size, the hinder b^ing the larger. With the exception of the 
short triangular ischiopodites, all the joints fire cylindrical. The longer 
of the two barely equals the abdomen in length. In both the dactylopo- 
dites are minute and hair-like. 

The abdomen is slightly shorter than the thorax, the segments 
diminishing in length from before backwards. The anterior extremity 
of the first segment, where it joins the thorax, is much constricted, the 
broadest part of the region being across the second segment. The last 
three segments together bai^ely equal the third in length. 

The throe anterior abdominal appendages arc of the usual typo, the 
middle one being the Jargest and the hindermost, the smallest. The 
fourth consists of a cylindrical basal joint nearly as long as the third 
abdominal segment. It is provided with two lanceolate entire-margined 
rami, the outer of which is slightly the larger. The fifth is represented 
only by a short bud-like rudiment. The last closely resembles the 
fourth, but is somewhat shorter, and its rami are equal. 

The telson is rudimentary. 

A single specimen measuring about 7 mm. in length. 

§ 2, RiUBDOSOMA INVESTIOATOUIS, 11. sp, PI. IV. 

This species presents a close resemblance to B, whitei and B. 
armatuiUy forms wliich have recently been demonstrated to bo male and 
female of one species by Claus,* by whom, as also by J. H. Streets, f they 
are well described. The two must accordingly now stand as B, armatum 
(Milne-Edwards) . 

After comparing the present species with the above descriptions, 

I am inclined to think that it is a distinct form, more especially as 
the animal was obtained, although at some distance from the land, 
from the shallow muddy water about the Palmyrus shoals. Still, the 
resemblances arc so numerous that the shortest way of describing the 
new species will be to enumemte the differences from the above quoted 
descriptions of B. armatum. 

Two specimens, one male and the other female, wore obtained ; 
the latter being that shown in the figure. It is probably an adult, as 
the brood-pouch, although empty, is well-marked and of consideiuble 
size. 

The differences, described from the female as the more complete 
specimen, are as follows. — 1. The head is shorter, not equalling (rostrum 
included) one half the total length of the body, 2. The mandibular 

* Arbeit, aus d. zool. Inst. d. Univ. Wien. a. d. zool. Stat. Trioat, 1879^' Il« 2. 
f Proo. Aoad. So. Phil., 1878, pp. 287 — 280. 
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palp is longer, exceeding in length considerably the first joint of the 
inferior antennee. 3. Spence Bate {Cat. Amphipodous Crust. Brit. Mus. 
1862) describes B. whitei as having the coxa of first pair of gnathopoda 
produced to an obtuse point ” : this is wanting in our species. 4. All 
three of the authorities agree in describing considerable difiorences 
between the 1st and 2nd gnathopoda in size, length, and formation : 
in the present species these are suboqual and very closely resemble 
each other. 6. Spence Bate describes the pereiopoda (last 5 thoracic 
appendages) as gradually increasing in length posteriorly, the fourth 
pair longest, the fifth obsolete. In our form, the third is longer than the 
fourth, aud the fifth, although cither obsolete or destroyed in the male, is 
represented by a club-shaped basipodite in the female. 6. The same 
writer also gives the last three abdominal appendages as differing con- 
siderably in length, the last being the longest, while in our form they are 
subequal, the first being a trifie the longest. 

Length of male 2*5 c. m., of female 4*9 c. m. 

The male differs further in the inferior antennsB being much shorter, 
and the mandibular appendage correspondingly diminished. 

I append a table of measurements from Claus of B. armatum ; and 
a comparison of the corresponding measurements of the present species 
in an adjacent column is, 1 think, alone sufficient to establish the specific 
distinctness of the two forms. The measurements are in millimeters. 
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In the male specimen of our species the rostrum is very much 
broken, in the female it is nearly complete. The specimens ai*o pi'eservod 
in the Indian Museum. 

§ 3. Amphipronoe lorgicornuta, n. sp., PI. V. 

Three specimens of the small amphipodous crustacean to be de- 
scribed below were taken in the drift-net in the clear but shallow T^ater 
of the Mergui Archipelago. 

It probably has its proper habitat at the surface, as it swims easily, 
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thoagh with no great speed. Its most salient peculiarity is the immense 
length of the rigid 5- jointed antennsD, which are much longer than in 
any form hitherto described, and are carried folded up and directed 
obliquely downwards and forwards in front of it. 

The total length of the body is 6*5 mm., and the animal is opaque, 
of a pale pinkish brown tint, and plentifully sprinkled with deep mad- 
der-brown pigment spots, which are most numerous on the pleura and 
coxes of the thorax, and on tho entire surface of the 2nd and drd 
abdominal segments. 

It is stoutly built, not markedly compressed. 

The head is large, its length, depth, and breadth each equalling 
rather less than -|-th tl^e body length ; its entire upper and lateral 
surfaces occupied by the largo regularly faceted eyes, and its anterior 
inferior aspect deeply hollowed for tho reception of the antennules and 
of the first joint of the antennoe. 

The thcyi'ox forms the broadest and deepest part of tho body, but its 
segments are short, so that its entire length is but Ith longer than 
the head. The coxal plates are united to the pleura, without any very 
obvious suture, and the first and the last two sograonts have their 
terga ankylosed. 

Tho antennw and antennules are formed on almost exactly tho same 
plan as those of Rhahdosoma, On looking at the latter genus, one is in^ 
dined to be led to tho conclusion that the curious antennae have boon 
evolved to enable the animal to reach out beyond tho enormously pro- 
longed rostrum and cephalon generally, which latter formation together 
with its generally slender form certainly suits tho attainment of a high 
rate of speed. The present species, however, demonstrates tho danger of 
such hasty deduction, as we have here tho antennie of even greater 
proportional length than in Bhahdosoma, while the head and body 
generally are short and stout and the entire plan of its structure is 
adapted for strength rather than speed. 

The antennules^ when at rest, are almost completely hidden within 
the depression of the antero-inferior face of the cephalon, tho tip 
of the flagellum only being visible; they consist of a three- jointed 
peduncle of peculiar form (Fig. 2.) and a three- jointed flagellum (Figs. 2. 
& 3.). The basal joint is articulated to the recessed surface of tho 
cephalon, close to the middle line, at a point about even with tho 
middle of the eye. Tho first two joints are short and compressed 
and quadrate, directed obliquely downwards and forwards ; the third 
joint is much larger, and is much compressed, so that, seen from 
b(dow, it appears merely slightly olavate, viewed laterally, it is seen 
to be broad and of falciform outline, carving round, so that its distal 
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border comes to bo directed upwards and forwards. Its convex border 
is thickly clothed with a multitude of very fine, soft, flexible hairs, 
regularly arranged in distinct, but closely placed, transverse rows. The 
body of the joint is filled up by a large ganglionic mass, which appears 
to send off branches to the bases of the hairs. The flagellum (Fig. 3.) is 
extremely small in proportion to the peduncle, and consists of throe 
joints, subequal in length, compressed, and diminishing progressively in 
breadth, so that the last joint is cylindrical ; the first joint is provided 
with a circlet of soft clavatc or spindle-shaped flattened hairs not so 
long as, but considerably broader than, those of the distal joint of the 
peduncles. The second has a similar pair of hairs springing from a de- 
pression on its distal aspect, while the last jpint, which presents two 
slight constrictions in its length, is free from hairs, with the exception 
of three stiff tapering auditory bristles at its extremity. The entire 
organ is less than a millcmeter in length and is so articulated as to be 
capable of flexion and extension only, no lateral play being practicable. 

The antennw take their origin a little behind, but much external 
to, the antcnnulcs, so that their first joint is placed close to the wall 
of the recess, and, in their habitual posture, they are completely hidden 
from the outside. The first joint roaches quite to the front of the recess, 
BO that, to the casual observer, the second appears to bo the first joint 
of the appendage, and to take its origin considerably in front of tho 
antcnnulcs. The 2nd, 3rd, and 4th joints arc carried folded sharply upon 
one another and tho 2nd and 3rd of them arc each half as long as tho 
animal exclusive of the last two abdominal segmentB ; the fourth is 
slightly shorter and the fifth very short : the proportional length of tho 
5 joints being as 26 : 67 : 67 : 60 : 3 ; and the whole length of the organ 
being a little over 9 m.m., or about times tho length of the body. 
Each joint is thickly clotlicd with extremely fine short, hairs, too small 
to be visible except under veiy high amplification. The musculature of 
their appendages is peculiar. In the first joint, a pair of powerful 
muscles, flexor and extensor, are located in its proximal two-thirds, and 
act by means of two distinct tendons on the second joint. In tjic re- 
maining articulations, tho muscles are confined to a small part of tho 
distal extremities, which are dilated for their reception, the muscles 
in each case being in pairs so that no lateral motion is obtainable. 

The mouth-organs appeared to be very rudimentary, but were not 
closely examined. 

The 2nd and 3rd thoracic ajppendages (gnathopoda) are short and 
stout and can scarcely be made out in the usual position of tho animal, 
being carried folded closely against the ventral surface of the body. 
They closely resemble each other, differing only in the more anterior 
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being stouter with its basipodite shorter than in tlie hinder ; they are 
provided with a curious complex subchola (Fig. 7.). The dactylopo- 
dite forms a stout sharp claw and is ai*ticulatcd to the propodite by 
a movable joint acted on by powerful muscles. The propodite consists 
of a Stout cylindrical curved body so bent that its posterior border is 
apposed to the prolonged inferior border of the carpopodite. This 
posterior border is armed with a strong flat plate provided with a 
toothed cutting edge. The carpopodite is stout, compressed, and 
quadrangular, and has its inforo-postemor angle prolonged into a sharp 
process. The posterior half of this border is formed by a thin plate with 
a toothed edge, opposable to the smaller plate on the propodite. In 
extreme flexion, these t^o plates overlap each other, the carpopodital 
plate passing inside that of the propodite ; all the remaining articula- 
tions are compressed, but broad and strongf the meropodites are short 
and triangular, the ischiopodites short and quadmngular. The basi- 
podite of the 2nd gnathopoda is as long as all the other articulations 
together, while that of the first is but as long ; in both, the articu- 
lations are curved forwards and extremely stout. A eord-like glandular 
body runs through the middle of each of these appendages ending in 
the base of the propodite. It is difficult to be certain as to the point of 
exit of its duct, but this was doubtfully made out as opening near the 
angle between the two limbs of the subchola. The muscles of these 
appendages are large and distinct, each joint being provided with a 
flexor and extensor ; in the two distal articulations, the flexor is by far 
the more powerful, but in the next the two are nearly of equal strength, 
while, of the muscles contained in the basipodite, the extensor is the 
more powerful, and its tendon, passing through the ischiopodite, is 
inserted into the base of the meropodite, being reinforced by only a 
small slip taking origin from the former joint, while only a small 
accessory slip of the extensor contained in the basipodite is inserted 
into the ischiopodite. The 4th and 6th thoracic appendages are cylin- 
drical and of the usual ambulatory type ; they ai’o subequal, slightly 
exceedl^ng the thorax in length, but the fifth is slightly the stouter of the 
two. The 6th and 7th are like the two preceding appendages, save that 
their basipodites are strengthened by strong buttress-like developments 
of their anterior and posterior borders ; the 7th but little exceeds the 5th 
in length ; but the 6th is the longest of all the thoracic appendages, equal- 
ling the thorax and the first abdominal segment in length. The 8th tho- 
racic appendage is peculiar, its basipodite is formed on the same plan as 
those of the sixth and seventh, but is shorter, and if anything broader, so 
that its outline approaches the circular, and its remaining joints are so 
short that together they do not equal the breadth of the basipodite. 
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The hrst three abdominal appendages are subeqnal and are of qnite 
the usual amphipod typo, but are rather short. The three remaining 
(Fig. 8) abdominal appendages difEer greatly in length ; lihe Ist has 
the protopodite as long as the basipodite of the longest thoracic append* 
ago ; its two rami are foliaccous, the inner slightly exceeding the* outer 
mmas. The 5th is but half the size of the 4th, and the irregularity of 
its rami is more marked, while the last appendage is but half the length 
of the penultimate and has its inner ramus nearly twice as long as the 
outer. 

The animal agrees well with all the characteristics of the genus as 
given in Spence Bate, though the 8th thoracic appendage would perhaps 
bo bettor described as stunted than as rudimenihary. 

§ 4. Lestbioonos bengalensis, n. sp., Pis. VI. & VII. 

In looking over tho literature referring to the genera Lestrigonua 
and Hyperia, it becomes increasingly apparent that Spence Bate’s 
suspicion as to tho doubtful value of the latter genus was well founded. 
One after another species of Lestrigonua have been paired off as males 
with Hyperia females, so that tho latter genus must, in all probability, be 
entirely abandoned, as its retention could only be justified by the dis- 
covery of a form whose males retain permanently the character of the 
genus. 

Tho present species is one of tho commonest surface organisms of 
the Bay of Bengal, and is especially so in the more truly pelagic por- 
tion of its area. 

I was on this account able to obtain a largo number of specimens, — 
including (a) females of Hyperia form, but with rudimontaxy inferior 
antennae ; (5) immature males of Hyperia-iorm ; and (c) 9 mature males 
of Leatrigotius form, — amongst which all stages between the two latter 
conditions were observable. 

I notice that the pelagic Lestrigoni are very generally credited with 
being parasitic on medusae, &c. In the present species, this is not 
the case. I have occasionally seen them ensconced in the cavity of a 
Salpa, but believe this to have been an accidental circumstance, as by 
far the larger number were captured swimming freely. 

The specimen figured (PI. VI.) was taken in the drift-net about 
100 miles from land in the Bay of Bengal, the depth of the water in the 
locality being 850 fathoms. Seven specimens were obtained on this 
occasion and some hundreds have since been taken. 

As ail specimens of the Leatrigonus^iovm are of nearly equal size, 
and all the appendages are fully developed, it is probable that they are, 
in spite of their small size, adult animals. The greater part of the 
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surface of the body and appendages is liberally besprinkled with patches 
of black pigment, so that, seen in the water, they appeared of a dark 
reddish grey tint. The pigmentation is deepest on the pleura of the 
thoracic segments, ' on the basipoditcs of their appendages, and on the 
abdomen. The lower part of the ccphalon, too, including the gnathitos, 
is so deeply pigmented, tliat it is extremely difficult to mako out the 
arrangement of the parts, as they are almost opaque to transmitted and 
nearly impossible to bo illuminated by direct light. The entire length 
of the animal is 2*5 m.m. 

The only two of tho members of the genus enumerated in Spence 
Bate and elsewhere which approach it in size aro L. farm and L, fuscus, 
though both of these aro «considorably larger than any of my specimens. 
Moreover, in the present species, the seventh thoracic appendage (fourth 
pereiopod) is considerably larger than the ifrccoding and succeeding ap- 
pendages, whereas in L. ferns all throe aro described as suboqual, and 
in L, fuscus the third pereiopod is stated to be longer than tho fourth. 

It differs also from the description and figures of these species in 
several other particulars. I would, therefore, propose to name it L. 
hengalensis. 

In swimming, it progresses by a series of jerks, lying on its side and 
moving in small circles. 

The head is tho broadest portion of the animal, the two immense 
eyes projecting considerably beyond the very narrow thorax when soon 
from above. The eyes are of large size and distinctly faceted, tho anterior 
faceted membrane being easily separable, and they cover the entire upper 
and lateral aspects of the head, the anterior aspect of which is deeply 
excavated for the reception of the antennie. 

The thorax is composed of seven distinct, but very short, segments ; 
tho junction between tho pleura and the coxal plates being hard to mako 
out, as also are tho junctions of tho terga of the first 5 thoracic segments. 
The segments increase in length slightly from before backwards, but not 
to any very marked extent ; the entire thorax forming less than a third 
of the fcntire length of the animal. 

The first three abdominal segments are of very largo size, especially 
the first two, either of which is as long as any throe of tho thoracic 
segments. Tho fourth abdominal segment is much shorter and narrowed 
in front, so as to bo freely movable under the much excavated posterior 
border of the third. The fifth and sixth abdominal segments aro very 
small, and the latter is united without* suture to the short, accurately 
semicircular telson. 

The antennules are as long as the entire body of the animal plus 
the protopodite of the sixth abdominal appendage. Their peduncles 
29 
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oonsist of three joints, of which the first is large and globular and fi:Ued 
with a number of muscular bands, that are evidently capable of 
moving its articulation with the second in all directions. It contains 
also a snmll antennular gland. The second is extremely short, and the 
third, which is pear-shaped, is provided, along its inferior border, with 
a number of closely set exceedingly fine hairs. The flagellum consists 
of between 20 and 30 long, narrow articulations, longest in the middle 
of the organ, the first being exceptionally short. Each joint oaxriea 
two or three exceedingly fine hairs, and the last, a pair of blunt, oylindri'* 
cal hairs of uniform thickness throughout. 

The antenna arc shorter than the antcnnules, equalling in length only 
the head, thorax, and first two abdominal segments ; and, like these, their 
peduncles are three- jointed, the third joint being considerably longer than 
the two first. The flagellum is also closely similar, but differs in the first 
joint being long and conical, and in the armature of the terminal joint, 
which is provided with a pair of bifid (or, possibly, four) tapering hairs. 

The dissection of the gnatliites was attended with considerable 
difficulty no less on account of their cxti’eme minuteness than because of 
tlicir dense pigmentation, so that I am even now by no means satisfied 
as to the exact relative position of the parts in this stage of the 
animal. The mandibles (Fig, 6.) are stout and provided with a long 
three-jointed naked palp. Their masticatory plate (shown separate- 
ly in Eig. 7) is peculiarly well developed, being provided with several 
rows of regularly arranged conical teeth. The maxilleo are liberally 
toothed and the maxillipedos have one of their lobes terminated by a 
biramous jointed appendage. 

The second of the thoracic appendages is short and stout and pro- 
vided with a somewhat incomplete subchcla. The third, longer and 
somewhat slighter, has the subchela very well developed, the opposable 
prolongation of their carpopodites being distinctly hollowed out for the 
reception of the cylindrical propodite. Tlie remaining thoracic append- 
ages are of the usual type, increasing regularly in size to the seventh, 
which is largest ; the sixth and eighth being subequal. The ei^'hth has 
its posterior border provided with a strong buttress-like plate. Some 
of the posterior thoracic appendages are provided with gill-sacs, but I 
was unable to satisfy myself as to their exact number and position in 
this stage of the animal, although they are probably identical with those 
of the S‘^pma-stage. 

The first throe abdominal appendages are subequal, and on the 
usual amphipod plan. The remaining three have long protopodites 
and small equal rami, the first two being subequal, while the last is a 
quarter shorter than the preceding two pairs. 
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The form (the jET^jpma-stage) figured on PI. VI. was obtained on tho 
same oooasion as tho Lestrigonus hengalenais. The specimens were about 
equally divided between the sexes ; and I have little doubt that tho 
males (Fig. 1.) are merely a young stage of this species, as they agree in 
all essential particulars save the smaller development of the flagella of 
the antennes. Even here the difEerouco lies only in tho smaller length of 
the individual joints and not in their number. Seen apart from tho 
more fully developed forms, they would certainly bo assigned to the 
genus Hyperia, especially some specimens, smaller than that figured, in 
which the antonnaa are even shorter. If this supposition be correct, 
distinctions between Hyperia and Leslrigouus can hardly, as already 
advanced, be of generic viiluo. Whether or not all male Hyj^ria ulti- 
mately develop a long flagellum is of course doubtful, but there can be 
little doubt that all Lestrigonus pass through an 7///pen‘a-stage. Speak- 
ing generally, the Hyperia-stagG is shorter and stouter and more like 
tho female (Fig. 3.) described below. In this specimen, I could clearly 
make out three gill-sacs attached to tho 4th, 5th, and 6th thoraoio 
segments. I was more fortunate, too, in tho dissection of the gnathites 
in the younger than in the adult specimen ; and a glance at tho in- 
complete figures of those of tlie adult form as compared with those 
of the more completely figured Hyper ia-siage confirms tho opinion as to 
the identity of the two forms. With the exception of tho antennro, tho 
appendages are practically identical in both, save that in tho younger 
form they are proportionally a trifle shorter than in tho adult. 

The female, in general form, closely resembles tho young male ; she 
is, however, shorter, but more stoutly built, tho very short thoracic seg- 
ments being of remarkable depth. Tho principal external difference 
between tho sexes lies in the antennm, which, in tho fomale, are 
remarkably ill developed. In the aniennulesy thoro is a throe- join ted 
peduncle, practically identical with that of the male, but tho flagellum 
is reduced to a rudimentary first joint. Tho antenncB are reduced 
to a rudiment of tho basal joint of the peduncle. All the females 
collected carried in a well-developed brood-pouch a number (about 18 
or 20) of largish (6 25 m.) ova, none of which had gone beyond tho stage 
of segmentation. The length of tho specimen figured is 1'75 m.m. 

§ 5. Eurtstheus hirsutus, n. sp., PI. VIII. 

The species described below was taken on the same occasion as 
Lestrigonus hengalensis. It is nearly transparent and, saving a few 
scattered patches of reddish brown pigment, colourless. Only a single 
specimen was obtained. 

The animal is 4 m.m. long. 



228 G. M. Giles — SiiC new Am]^1ii2>ods from the Bay of Bengal. [No. 2, 

The head is ^V^hs of the total length, irregularly quadrate and 
smooth ; it is produced anteriorly into a small blunt rostrum, and the 
small eye, which is pigmented red brown and consists of numerous 
ocelli, is placed opposite to the root of the antcnnules. 

The thorax and abdomen ai*e of equal length and of nearly the 
same depth and breadth throughout. In the thorax, the segments in- 
crease regularly in length from before backvvai'ds, while the first two of 
the abdomen are subequal to the hinder thoracic segments and the third 
is much longer than any other segment, the last three decreasing rapidly 
in length. 

The antennules are mther more than half as long as the body ; the 
peduncle forms the larger half of their length and consists of three 
stout joints, the distal two of which are fringed on their lower surface 
by a number of very long ' flexible hairs, the proximal joint is beset 
with extremely fine short hairs only, the secondary appendage is 
small and consists of four short joints well provided with short stiff 
hairs, and the flagellum consists of about cloven short articulations 
liberally fringed below with short fine hairs. 

The antenncB are somewhat shorter, slightly less than half the body 
length j their peduncle consists of five joints, of which the first two are 
^extremely short, the second being armed with a strong downwardly 
produced spine, the third joint is longer and stouter than cither of those 
of the antennules and the fourth and fifth subequal in length and consider- 
ably longer ; as in the antennules, the two distal joints are liberally 
fringed below with long flexible hairs ; the flagellum is short, barely 
equalling the last joint of the peduncle in length ; it consists of seven 
short joints all well provided with hairs, the last joint carrying, in 
addition, a pair of peculiar stout bifid hairs. 

The gnathUes could not be examined, with the' exception of the 
maxillipedos, which are remarkably long and pediform. 

All the thoracic appendages are remarkably hirsute, being covered, 
in addition to the large stout hairs, shewn in the figure, with a perfect 
coat of fine hairs visible only under considerable amplificatioif.' The 
second and third are very weakly subclielate, tho propodites being merely 
dilated and not produced into an opposible member. Tho first is much 
smaller and slenderer than the second, but both are on tho same general 
plan, the dactylopoditos being barely serrated and the propodites armed 
only with one or two stout spines. Tho fourth and fifth are subequal, 
the fourth slightly the longer and stouter; they slightly exceed tho 
second in length and arc of tho usual ambulatory typo. The sixth, 
seventh, and eighth thomcic appendages agree in having their basipo- 
ditcB very large and strengthened by large anterior and posterior buttress- 
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like plates ; they differ, however, considerably in length, the fifth being 
the shortest of all the thoracic appendages, while the sixth and seventh 
much exceed the anterior ones, the seventh being more than half as 
long as the body, and the eighth even longer. 

The first three abdominal appendages are rather long and slender, 
but are quite of the usual type. The last throe are short and cylindrical, 
having both their protopodites and rami armed with a number of short 
very stout spines ; they decrease regularly in length from before back- 
wards, the fourth being as long as the fifth and sixth together, and the 
sixth, very short. The telson is a short compressed lamina armed with 
a number of short tooth like spines similar to those on the posterior 
abdominal appendages. ^ 

EXPLANATION OP TUEJ^LATES. 

Platk 111. 

Fig. 1. Phro7iima hucepkaln^ n. sp., Tiialo. x 18. Fig. 2. Last ihreo abdo- 
minal segments of the samo with their appendages, x 60. Fig. 3. Phronimella 
hippocephalat n. sp. x 12‘5. 

Plate IV. 

Fig. 1. RhahdoHoma invc^tUjatoriiif n. sp., female, as seen by dark ground illu- 
mination. X 3*8. Fig. 2. Thorax with appendages of tho samo. x 14. Fig. 3. 

End of an antennulo. x 200. ^ 

Plate V. 

Fig. 1. Ampliiprono'6 longicornulus, n. sp., male, x 17. Fig. 2. Aiitonmilo. 

X 39. Fig. 3. Flagellum of antennulo. x 180. Fig. 4. An antenna, x 7. 

Pig. 5. First joint of an antenna, x 40. Fig. 6. Head soon from below (diagram- 
matic). Fig. 7. 2nd thoracic appendage, x 110. Fig. 8. Last throe abdominal 

segments, x 25. 

Plate VI. 

Fig. 1. Leatrujonus hengalensis, n. sp., male, x 40. Fig. 2. Last joint of 
antennulo. x 400. *Fig. 3. Last joint of *an antenna, x 4-00. Fig. 4. Peduncle of 

antennulo. x 100. Fig. 5. Peduncle of antenna, x 100. Pig. G. Mandible and 

its appendage, x 200. Fig. 7. Masticatory plato of mandible, x 200. Fig. 8. 
The maxilloe. x 200. Fig. 9. Portion of maxilipcdo. x 100. Fig. lO. Last tbreo 
segments of abdomen with their appendages, seen from above, x GO. 

^ Plate VII. 

Fig. 1. Lenirigonus bengalensis, n. sp., immature male, x 40. Fig. 2. Lust 
three segments, soon from below, x 40. Fig. 3. Lestrigonu^ hengalensiH^ female. 
X 40. Fig. 4. An ovum from her brood-pouch, x 4Q, Fig. 5. Head of fcnuilc, 
front view, x 40. Fig. C. Mandible and its appendages, x 200. Pig. 7. 1st 
maxilla, x 200. Fig. B. 2ud maxilla, x 200. Fig. 9. Maxillipede. x 200. 

Plate VIII. 

Eurystheua hirsutus^ n. sp. x 40. 
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Steamer ‘Investigator,* Commander Altked Carpenter, R. N., 
Commanding, No, 8. The Mean Temperatv/re of the Deep Waters of 
the Bay of Bengal, By Commander Carpenter, R. N., D. S. 0., 
F. R. Met. Soc., F. Z. Communicated hy The Superintendent op 
THE Indian Museum. 

[Received Atignat Ist ; — Read August 8rd, 1887.] 

(With Plato X.) 

The temperature curves of the deep sea at different points in the 
Bay of Bengal vary but little at depths gi’catei* than 100 fathoms. The 
larger number of observations have naturally been made in shallow 
waters, that is to say, in less than 300 fathoms ; but, still, more than one 
observation has now been obtained for every 100 fathoms down to 1900 
fathoms. The gi*eatest depth at which the temperature has been ob- 
tained is 2,105 fathoms, oft* the east coast of Ceylon, at which depth a 
Casella-Miller thermometer shewed 33°.7 Fahr. corrected for pressure, 
the correction being O'^’S subtractive. As will be seen by the following 
example, the uniformity of temperature comes to bo a check on the ac- 
%uracy of the thermometers and, vice versd^ on the accuracy of the depth 
found. 


8 . 


Date. 


No. of 
Thermo- 
meter 
used. 


Depth 
in Fa- 
thoms. 


I. 1885 


31478 


675 


Correct 

od tom* Locality. 

perature.| 


41'^'7 Near the head of the Bay of Bengal. 


29. IV. 1886. 


19042 


676 


42T East of Little Andaman Island, 


6. V. 1886... 


3209G 


675 


41-8 Off Colombo, Ceylon. 


Here we sec only a variation of half a degree at the same depth in 
widely different places, and the error of reading off absorbs quite half of 
that. Unfortunately, the scale is not cut on the thermometer tube but 
on porcelain at the side ; and, as the bent tube of the Miller- Casella ad- 
mits of a small movement, cai'c has to bo taken to hold the tube firmly 
against the scale, so that both mercury ends shew similar readings, be- 
fore taking the reading of the minimum index, which has been pushed 
up the tube to some lower temperature whilst under water. The um- 
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formity of temperature also shows a uniform oripfin, for the change of 
temperature in large bodies of water is slow. The submarine inflow 
which must come from the southward to make up for the great eva- 
poration of the bay, is therefore probably uniform in temperature and 
widely spread. It should be mentioned, however, that the observations 
have been entirely made in the fine season between November and May ; 
and, although surface disturbance by wind would be unlikely to affect 
deep currents, yet it is just possible that the great climatic difference 
between the two monsoons may upset the balance in other ways and so 
alter the rate of submarine inflow. 

Slow-moving deep currents such as would exist at the bottom of 
the Bay of Bengal cannot be accui*ately tested by any moans yet de- 
vised. It is true that the United States Goast Survey have lately de- 
tailed a vessel specially to take the strength and direction of the Gulf 
Stream in the Straits of Florida, and that a careful section was obtain- 
ed, by means of special fittings, of the strength and volume of the 
stream in that its narrowest portion. But even there, wliero consider- 
able movement might have been expected, it never exceeded one mile 
an hour at the bottom, which was only some 400 fathoms deep. It is 
then unlikely that the same instrument, ingenious as it is, would bo of 
any service at the greater depths owing to the far greater sources ^ 
error and the very much slower movement. 

Whatever ourrent-motcr is used will have to bo very sensitive, and 
must bo anchored at the bottom for at least thirty hours, without being 
fouled by fish or weed, to minimise errors of lowering it down, pres- 
sure, hauling up, &c. 

Surface currents arc, however, guaged with comparative ease, and 
the depth of these as yet found by the “ Investigator ” range from 80 
fathoms to 176 fathoms in the open waters of the bay. 

Off the Rivers Hughli and Ganges, a higher temperature was fre- 
quently found at five to ten fathoms than at the surface, and tliis pro- 
Imbly occurs when the fresh water of the rivers brings down a lower 
temperature, and temporarily overlies the salt water. 

Future observations of temperature will be unlikely to vary more 
than one degree Fahr. from the mean curve given in the accompanying 
plate for depths greater than 100 fathoms ; but at depths between 10 
and 100 fathoms they may vary 5° either way. 

A remarkable verification of depth by aid of the thermal reading 
was made in March last. When tabulating the mean temperatures 
last January, I noticed that the temperature shewn at a cast of 1400 
fathoms, made in 1886, in Lat. 19°.34' N., Long. 91°.07' E., was far moro 
suitable to a depth of 1000 fathoms. Upon reference to the Sounding 
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Record Book, it was seen that the cast was given a value of only fair,” 
whilst a remark was made that “ the wire appeared to have lain on the 
bottom,” too light a weight having been used to shew the instant of 
contact. The opportunity offered soon after of making another cast on 
the same spot with an improved sounding machine, when a depth of 
912 fathoms was obtained with a temperature differing only one degree 
from that of the former cast. 

Whilst taking some soundings east of the Andaman Islands in 
November last, I found that thoi’e were two abnormal temperatures, 
one of 41°.7 at 782 fathoms instead of 40°.5, which is the moan at that 
depth, and one of 41°. 2 at 1010 fathoms instead of 37°. 7. Both of those 
temperatures i^oint to the water having hecn < warmed by passage over 
some shallower ridge of about 740 fathoms (see accompanying plate). 

If we look at a chart of the east side of the Bay of Bengal, wo see 
that there are tliroe inlets into this partly enclosed sea. One is only 
150 fathoms deep, riz,^ Preparis Channel ; one is not marked with any 
depth, viz,f the Ton Degree Channel ; and one has 7G0 fathoms marked 
nearly on the ridge bet\y 0 on Acheen Head and Great Nicobar. The 
two high tomperaturos at 782 fathoms and 1010 fathoms seem to prove, 
so far as two observations can bo a proof, that no greater depth than 
^40 fathoms exists on the ridges botwoon Acheon Hoad and Great 
Nicobar and in the Ten Degree Channel. 

A glance at the curve Avill show that a striking change occurs at 
150 fathoms, and that below that depth the diminution of temperature 
is much more gmdual. 

This agrees with our observations of the depth of the surface cur- 
rents, that is to say, of the quick-moving portion of this ocean. After 
1200 fathoms the change of temperature becomes very slow. A lino 
joining Sandoway in Arrakau with Calingapatam on the Orissa coast 
forms the southern limit of the 1200 fathom contour of the bottom of 
the Bay. Down to 1200 fathoms the thermometer is a check on the 
depth obtained, but deeper than that there is too little change. 

The mean temperature of the first 150 fathoms being a moving 
variable* may have some influenco on the climatic conditions of the 
Bay. 

A warm sui'faco current was met with in April in Lat. 17°.34' N., 
Long. 88° E., where the water down to 120 fathoms w^as all 4 to 7 de- 
grees above the mean, the greatest difference being at 60 fathoms. It 
was then sotting to the E. N. E. 

* By * a moving variable * I moan that that portion of the ocean which moves 
most rapidly has also the most varying temperature. 
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The local distribution of our Indian Mammalian fauna is nob only 
of special interest to naturalists in this country, but is also important to 
those who are mainly concerned with questions of general geographical 
distribution. To be of real use, local lists should be founded on speci- 
mens actually captured in the region under review ; less direct evidence 
should rarely be accepted. And nowhere, perhaps, in this great country 
is greater precision required in assigning a station to the forms which 
inhabit it than in the case of the Himalayas. For not only does the 
fauna of these nlountains difFer markedly according to the elevation 
above sea- level, but it also varies strikingly as we proceed from east to 
west in them. We have, moreover, in the Himalayas a meeting ground 
of Palssarctic, Indian, and Malay forms ; and, for the elucidation of the 
complex questions of station and habitat of species, strict accuracy is 
required in lists of forms inhabiting merely political divisions of the 
Himalayas. 

In view of the considerations above mentioned, the expression so 
often affixed to a species of “ Habitat, Nepal ” might be only a degree 
less vague than Habitat, Himalayas,” were it not for what may be 
called an accident. The term “ Nepal ” may mean either the whole 
State of Nepal, or a very small part of it, the Nepal Valley. The 
State of Nepal is about 500 miles in length, and has an average breadth 
of about 100 miles; part of this country difEers in no way from the 
30 
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adjoining plains of India, but most of it is Highly mountainous, and 
in it, indeed, is found the highest mountain in the world. The Nepal 
Valley, the true “ Nepal *’ of the natives, is a small ti*act, some 20 
miles in length by 15 in breadth, at an elevation of from 4050 to 
4500 feet above sea-level, in which is situated the capital of the state, 
Kathmandu. But the Nepal Valley is the only part of the state 
which has been efficiently explored zoologically, and, consequently, we 
may be pretty certain that, when the term Nepal only is used to denote 
the station of a species, the Nepal Valley is what is really meant. 

I once lived for two years in the Nepal Valley, and while there 
made largo collections of zoological specimens. Amongst these, I pre- 
served 40 specimens of bats, and, on my return jio England, I spent some 
time on a careful identification of them, by reference to published de- 
scriptions and by comparison with specimens in the British Museum. 
In this way, I ascertained that the whole of my specimens were referable 
1.0 only 10 species, and the next step was to find out whether the forms 
I had secured were previously known to occur in Nepal. This task 
proved much more difficult than the mere identification of the species ; 
the information available about the species of Ohiroptera actually in- 
habiting Nepal being somewhat vague and confused. 

In order to show why the matter lacks precision, it is necessary to 
trace the source of our information on the subject. 

Mr. Brian H. Hodgson, to whose labours zoological science is so 
largely indebted, lived for more than twenty years in the Nepal Valley ; 
and during this time he made very extensive zoological collections, and 
described many new forms. He discriminated altogether twelve species 
of bats from Nepal, and to every one of these he gave a new scientific 
name. Unfortunately, however, he did not describe all the species 
whose names he published, and some of the descriptions ho gave were 
not sufficiently full to fix the species intended without doubt. Mr. 
Hodgson presented most of his specimens from Nepal to the British 
Museum, and he also gave a few to the Asiatic Society of Bengal. This 
led to Dr. J. E. Gray and Mr. Ed. Blyth identifying some of HoUgson's 
species with others previously named by different authors, and in some 
cases to more extended description of the Nepalese specimens. Some 
doubt and error were in this way introduced, as ^vill be explained fur- 
ther on ; the doubt hanging over the species named by Mr. Hodgson but 
never described by him. 

Mr. Hodgson left Nepal in 1844. He never returned to that 
country, but, after a visit to England, he settled for some years at Dar- 
jiling, in the Sikkim Himalayas east of Nepal, and collected zoological 
specimens there largely. These spoils he also gave to the British 
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Museum and to the museum of the East India Company in London. 
Mr. Hodgson’s name had, however, become so firmly connected with 
Nepal in the minds of English zoologists, that some portion of his 
collections in Sikkim were wrongly assigned by them to Nepal. So 
that, mainly by Dr. Horsfield, Hodgson’s additions of Chiroptera from 
Darjiling were published as coming from the former countiy. Owing 
to this confusion, at least half a dozen species of bats frcm Sikkim, 
never obtained by Hodgson in Nepal, were credited to the latter countiy 
on the strength of that naturalist having collected them. 

In 1876 and 1878, Dr. Dobson’s two admirable works on the 
Chiroptera appeared. The task this author had on hand was too ex- 
tensive to permit his pa jing particular attention to a relatively small 
qi^cstion like the station of certain species in Nopal ; ho had, moreover, 
to be guided to some extent by previous Wiiters, and to rely on museum 
labels, which are not always accui*ate. He has in consequence given in 
his works some species as from Nepal wdiich wore not obtained there 
by Hodgson or any one else, and has altogether omitted mention in his 
synonymy of two names given by Hodgson to Nepalese species. 

In short, without much balancing of evidence, it was impossible to 
draw up a correct list of the bats of Nepal from the writings of the 
authors I have referred to ; and I consequently determined to investi- 
gate the whole question with the aid of the specimens I had myself 
collected. The result of my enquiry is set forth in this paper. 

I have already mentioned Mr. Hodgson’s collection of bats from 
Nepal. This forms the foundation of our knowledge on the subject, 
and the subsequent additions of material can bo readily indicated. In 
1871, a collector of the Indian Museum obtained 3 specimens of bats, 
representing two species, at Kathmandu ; and the third and last collec- 
tion of Nepalese .Chiroptera is my own. 

Mr. Hodgson named 12 species from Nepal, but some of his speci- 
mens in the British Museum show that he really obtained 13 species iu 
that country. The collector of the Indian Museum did not, I think, 
add aay thing to Hodgson’s list, although one of his specimens was 
described as a new species by Dr. Dobson (see p. 253). Of the 10 species 
which I obtained, no less than 5 were never secured by Mr. Hodgson in 
Nepal. The inference I draw from this is that the list of species of 
Chiroptera now actually known to occur in the Nepal Valley does not 
completely represent the forms to be found there. A considerably 
extended list must be the rew'ard of future w^orkers in that country. 

As regards a list of bats inhabiting the whole State of Nepal, that 
would certainly include a very large number of species not to bo found 
in the Nepal Valley ; for anything I know to the contraxy nearly evexy 
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species of bat found in India Tnay occur in Nepal territory. That must 
be mere matter of conjecture, for, as I have mentionedi we haTe only 
certain (knowledge of the majority of forms which occur in and near the 
Nepal Valley. 

In the following list reference is made under every species to the 
ample descriptions given in Dr. Dobson’s works. Detailed descriptions 
would therefore be quite superfluous in this paper ; but 1 have endea- 
voured to include such information as is available, from Indian sources, 
regarding the habits of the animals. It is matter for regret that our 
knowledge of the habits of bats is so scant. 


I. PtEROPUS MEDIUS. 

Pteropus medius, Tcmmiiick, Monogr. Mammal, i, p. 176 (1827) ; Dobson, Mono- 
gr. Asiat. Chiroptera, p. 18 (1876) ; Cat. Chir. Brit. Mus. p. 61 (1878). 

Pteropua leucocephaluSf Hodgson, J. A. S. B. vol. iv, p. 700 (1835). 

Mr. Hodgson appears to have obtained a number of specimens of 
this bat in Nepal, as he presented four examples collected there to the 
British Museum. The typo of Pterojpus leucocephalus measured, length 
of head and body 10 inches, and expanse 46 ; the w^eight of the animal 
was 22 ounces. Dr. Dobson mentions that all these Nepalese examples 
have the head and under .surface paler than usual, and that one speci- 
men has an abnormal additional upper molar, immediately behind the 
third molar. 

Mr. Hodgson informs us that this species never appears in 
the central r-egion of Nepal save in autumn, when it comes in 
large bodies to plunder the ripe fruit in gardens. So far as the 
Nepal Valley is concerned, this remark hardly accords with my two 
years* experience of that portion of tlie country ; for 1 was never able to 
obtain a specimen of Pteropus medius there. Of late years, at all events, 
tills animal can only bo regarded as a straggler to the Nepal Valley, 
and, whenever it does make its appearance there, 1 have little doubt that 
it merely travels about a dozen miles from the low and hot valley ^ the 
Trisul Ganga, immediately to the north-west of Nepal. Its route to a 
point so far in the interior of the Nepal mountains would naturally be 
along the easy gradient offered by the valley of the Gandak river, and 
its eastern-branch up to Now'akot (or Nayakot). 

An interesting note will bo found in Dr. J. Anderson’s * Catalogue 
of the Mammalia in the Indian Museum ’ (18S1, p. 101) on some semi- 
inigratory movements of Pteropus 7uedius, in immense numbers, during 
autluinu. 
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2. Ctnontctbris amplexicaudata. 

Pteropus ampleaicaudatuSf Geoffrey, Ann. da Mas. xv, p. 96 (1810). 

Pteropus pyrivorusj Hodgson, Journ. Asiat. Soo. Beng. vol. iv, p. 700 (1885). 

CynonycterU amplexicaudata, Dobson, Mon. Asiat. Chir. p. 29 (1876) ; Gat. Cbir. 
Brit. Mas. p. 72 (1878). 

Mr. Hodgson’s description of his Pteropus pyrivarns from Nepal 
leaves little doubt that he was referring to Oynonycteris amplexicaudata : 
he gives, length of head and body 6 inches, tail 0*5, oxpanso 24 ; weight 
5 ounces. And Dr. Dobson’s examination of the type spocimeu in the 
British Museum settles the question. Mr. Hodgson says that those bats 
only appear in Central Nepal in autumn, and at midnight, when they 
come in large bodies to pfundor the fruit-gardens. As the animal was 
considered a perfect pest from the havoc iU made among the ripe pears, 
he called it pyrivorus. He adds that when these bats appear in Central 
Nepal they must necessarily come from a very considerable distance, 
and that in the plains it is noted of them that they will travel 30 or 40 
miles, and as many back, in a single night, in order to procure food. 

Those remarks of Mr. Hodgson as to the habits of Pteropus pyrivo^ 
rus have been repeatedly misapplied to a totally distinct species of bat. 
Dr. J. B. Gray wA’ongly placed Pt. pyrivorus as a synonym of Cyuopterus 
maryinatus in his List of ‘ Mammalia in the British Museum ’ jiublishcd in 
1843. In 1844, Blyth confidently asserted that Pteropus pyrivwus was the 
same as Gynopterus raargiuatus (J. A. S. B. XILI, p. 479) ; it does not 
appear that he had seen an example named by Hodgson, but Gray certainly 
had two Nepalese specimens before him which are still in the collection of 
the British Museum. Horstield, Hodgson himself, Hutton, and Dobson 
followed suit in this wrong determination. Hutton (P. Z. S. 1872, 
p. 693), under the head of (7. maryinatus^ quotes Hodgson’s account of 
Pt, pyrivorus and makes somo remarks about the (supposed) wonder- 
ful feat accomplished by this bat in travelling from the plains to the 
Nepal Valley, and back again, in a single night. Dr. Dobson gives 
Pt, pyrivorus as a synonym, and quotes a portion of Hutton’s remarks, in 
his article on Cynopterus margimitus in the Monograph of Asiatic 
Ghiroptera (p. 26). But iu the ‘ Catalogue of Chiroptera in the British 
Museum,’ published two years later, he finds that Pteropus pyrivorus is 
undoubtedly Cyu, amplexicaudata^ and gives Mr. Hodgson’s remarks 
about its habits, correctly, under the description of the latter animal. 
The proverbial immortality of error, however, assorts itself, for, in the 
work last mentioned, we find the article on Oynopterus maryinatus 
transcribed from the Monograph without excision of the references to 
Pteropus pyrivorus. The latter title is given as a synonym with a i*e- 
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feronce to P. Z. S. 1836, p. 36 ; and, at page 83, Gapt. Hutton’s misapplied 
remarks about O. marginatus being a perfect pest in Nepal &c. is re- 
peated. It is easy to show that both these entries are erroneous. There 
is no mention of any bat on page 36 of the Proceedings of the Zoologi- 
cal Society for 1830 ; the page should bo 46, and there will be found the 
name only of Pteropus pijrivorusy whose characters have to be sought for 
in the * Journal of the Asiatic Society of Bengal,’ that is to say, in 
Hodgson’s original desciiption in Vol. IV, 183f5. Moreover, Dr. Dobson 
does not find any specimen of Cynopterus marginatus from Nepal in the 
British or Indian Museums, Mr. Hodgson never having obtained any 
example of it in that country. As to Captain Hutton’s remai*ks on the 
habits of (so-called) Ggnoptorus marginatus in Nepal, that writer of 
course knew nothing of the bats of Nepal beyond what ho derived from 
Hodgson’s published accounte, and he merely followed Blyth and others 
in supposing that Ft. ^ synonym of G, marginatus. 

About the great distances supposed to be traversed by O. amplexi- 
caudata in a single night iu search of food, I think there is a miscon- 
ception — at least so far as relates to the Nepal Valley. At the 
time Mr. Hodgson wrote his account of this species, he was probably 
not familiar with the Nowakot (or Nayakote) district, about 16 miles 
only in a direct line from Kathmandu. This part of the country, al- 
though situated to the north-west of the Nopal Valley, is more than 
2000 feet lower than the latter ; one part of it, at Devighat, being less 
than 2000 feet above sea-level. The climate, vegetation, and fauna of 
this district naturally differ strikingly from those of the Nepal Valley, 
and here certainly wo may expect to find both Pteropus mediiis and 
Ggnon. amplexicaudata quite at home. A glance at any recent large 
scale map of India will show the broad valley of the Gandak river 
stretching from the plains into the Nepal hills, an^l Nowakot in the 
valley of the Trisul Ganga, the eastern affluent of the Gandak. Al- 
though so far in the interior of the hills, it will readily be understood 
that, in such hot maharious valleys, we have a direct continuation of the 
climate and flora suited to O. amplexicaudata. It is no wonder then 
that this bat should stray from the Nowakot district into the Nepal 
Valley in search of food, at suitable seasons ; and the supposition of its 
travelling 40 miles in a direct line over hill and dale, to visit the Nepal 
Valley at midnight, may be dismissed as improbable. 

Throe examples of this species, from Nepal, were presented by Mr. 
Hodgson to the British Museum, and these were probably the only 
specimens he obtained iu that country. 
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3. Gtnoptebus marginatus. 


Pteropus marffinatufii Geoffrey, Ann. dn Mns. xv, p. 07 (1810). 

Cynoptems marginatuSf Dobson, Mon. Asiat. Chir. p. 24! (187G) ; Cat. Chir. Brit. 
Mus. p. 81 (1878). • 


I obtained only two specimens of this species in Nepal, one from the 
Nowakot distinct about 16 miles north-west of Kathmandu ; and another 
just within the Nepal Valley, which had evidently strayed there from the 
Nowakot district. The captures were effected on the 13th and 27th of July. 
The first example obtained is a female, evidently an old animal, as the 
molars are much worn, and the second is a male, apparently full grown, 
but not old. 


The following are measurements taken from these specimens after 
preservation in alcohol : — 


Length, head and body 

„ tail 

„ head 

„ ear (anteriorly from notch) 

Breadth, car 

Length, ear to tip of nostril 

eye to tip of nostril 

forearm 

thumb and claw... 

third finger 

fifth finger 

tibia 

foot and claws 

Expanse 


9 

J 

3-6 

3*2 

0*45 

0-45 

1-3 

1-25 

0-7 

0*7 

a'47 

0-45 

11 

1*1 

0*5 

0-47 

25 

243 

0-9 

103 

4*1 

3-9 5 

3*1 

2-9 

0-95 

086 

0-6 

0r).5 

160 

160 


The dental formula of these two specimens is : — 

Incisors 5, eanines -J, prernolars molars | = 30. 

Ears margined with wliitc ; wiug-mcinbrane from basal half of 
first toe ; fur olive-brown above, pale fulvous beneath. Claws black, 
with white tips. Compared with specimens of C. 'inarginatus in the 
Britisti Museum, I could not detect any difference except in size, the 
Nepalese examples being decidedly small and having short ears. Mj" 
measurements accord best with those of G, htachyotus, from S. Anda- 
man Island, given by Dobson in the Monograph of Asiatic Chiroptera ; 
but, as this variety does not even figure as a synonym in the Catalogue 
of Chiroptera published by him later, it is to be presumed that O. mar- 
ginatus must be regarded as a species which varies greatly in all 
dimensions. 

Mr. Hodgson did not obtain this species in Nepal, and, although it 
has often been quoted as from that country on his authority, it has been 
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shown, under the head of Oynonycteris amplexicaudata, that this was 
founded on error. Consequently, the present notice is the first authentic 
record of the occurrence of 0. marginatus in Nepal. 

4. Rhinolophus luctus. 

Rhinolophus luctiiiff Temminck, Monogr. Mammal, ii, p. 24 (1835) ; Hatton, 
Proc. Zool. Soc. Loud. 1872, p. 694; Dobson, Mon. Asiat. Chir. p. 39 (1876); Cat, 
Chir. Brit. Mus. p. 105 (1878). 

Rhinolophus pemiyer, Ilodgson, Journ. As. Soc. Beng. vol. xii, pt. i, p. 414 
(1843.) 

There seems to be no doubt now that the species described by 
Hodgson, from Nepal, under the name of Rhinolophus perniger is, as 
Blyth first stated, the same ^ as Rh, luctus^ Temminck. Mr. Hodgson 
gives the following measurements of the type of Rh. perniger^ a female : 
length of head and body 3*25 inches, tail 1*12, head 1*31, expanse 17, 
ear from an teal base 1*G8, ear from crown of head or posteal base 1*37, 
mdius 2*G2, third finger 4*0, tibia 1*37, foot 0*81. Captain Hutton 
gives, for Rh. luctus from Masuri, head and body 3*5 to 4*6 inches, 
tail 1*95 to 2*12, car 1*5, expanse 17*12 to 18*5, radius 2*75 to 3, third 
finger 4*5. 

Mr. Hodgson did not present any example of Rh, perniger to the 
Biitish Museum, but he gave a skeleton of the species to the Asiatic 
Society in 1842, which is at present in the collection of the Indian 
Museum. Dr. Dobson enters this example in the catalogue appended 
to his ‘ Monograph of Asiatic Chiroptcra * (p. 194), and under the heading 
of locality he puts “ Nipal ? ” There can, however, be no doubt that 
this specimen having been received from Mr. Hodgon in 1842 must have 
come from Nepal and no other country. 1 have not bpen able to trace 
any other authentic record of a Nepalese specimen of the species. 

Concerning the habits of this bat in Nepal, Mr. Hodgson says that it 
is shy and never approaches houses or cultivated country ; and that it 
dwells in the deep forests and caves of the more precipitous mountains. 
On this Captain Hutton remarks tliat such are not the habits of Rh. 
luctus at higher elevations in the Himalayas further west than Nepal. 
1 am disposed to think that Hodgson’s observation is correct, so far as 
Nepal is concerned. I never obtained a specimen in the valley during 
my residence there, and, if it had anything like the habits of Rh. minor 
or of the difPerent species of Phyllorhina in Nepal, I could not have 
failed to secure such a fine and conspicuous species as Rh. htetus. 

As Mr. Hodgson obtained very few specimens of it in Nepal (per- 
haps only one), and judging from my own want of success, I believe 
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tliis specie^ to be rare in that locality. It probably affects higheir ele- 
vations than the Nepal Valley. Captain Hutton has given a very in- 
teresting account of the habits of Bh. Juctus ; this has been quoted in 
Dr. Dobson's Monograph and, being therefore readily accessible, need 
not be reproduced here. 

5. Rhinolopbus macrotis. 

Rhinolophus macrotiBt Hodgson, Blytb, Jonrn. As. Soc. Bong. yol. xiii, pt. i, p. 
485 (1844) ; Hatton, Proc. Zool. Soc. Load. 1872, p. 699 ; Dobson, Mon. As. Chir. 
p. 45 (1876), Cat. Chir. Brit. Mas. p. 110(1878). 

This species, which is only known with certainty to occur in Nepal 
and Masun, was first described by Mr. Hodgson from the former locality 
in 1844. He presented a specimen of it, to the British Museum, and 
another to the Asiatic Society which is now in the collection of the Indian 
Museum. These are the only two known examples of the species from 
Nepal. Mr. Hodgson mentions that Tihlnoloplias macrotis has no pubic 
false teats, and he gives the weight of his type specimen as one-third of 
an ounce. 

In the following table, measurements of examples of this species 
from various sources are contrasted. In column I. are entered Mr. 
Hodgson’s original measurements, II. contains those given by Mr. Blyth 
of a female example sent by Mr. Hodgson to the Asiatic Society, HI. 
shows Captain Hatton’s results for recent examples captured at Masuri, 
and IV. contains Dr. Dobson’s measurements of an adult male sent by 
Captain Hutton from Masuri to the Asiatic Society. Dimensions in 
inches. 



: I. 

II. 

III. 

IV. 

Head and body 

1-75 

1-62 

2-3T to 2-5 

1-7 

Head. 9 

0-76 

0-63 

— 

0-76 

Ear from an teal base. 

0-93 

0G2 

10 

0-85 

Interval of ears 

0-25 

— 

— 

— 

Tail ; .... 

0-76 

0-63 

0-87 

0-8 

Humerus 

10 

— 

— 

— 

Radius 

i-6 

1-62 

1-7 

1-6 

Third finger 

2-3 

2-25 

2-37 

2-2 

Femur 

0-62 

— 

— 

— 

Tibia 

0-62 

0-63 

0-7 to 0-75 

0-7 

Expanse 

9-75 

I ^7- 

9 


Fo^ 

“ 

0-37 


0*35 


31 



242 


J. Scully — On the Ohiroptera of Nepdl. [No. 3, 

It will be seen that Captain Hutton's dimensions considerably ex- 
ceed those given by the other authorities. The most noteworthy di- 
vergence is in the length of the head and body, but Hatton expressly 
says that his measurements are taken from fresh specimens, so that part 
at least of the discrepancy may bo accounted for by the shrinking of 
specimens preserved in alcohol. 

Mr. Hodgson does not give any particular account of the habits of 
this species in Nepal. Hutton's note about the manners of these bats in 
Masuri is this, “ They come out of the caves in the earlier twilight 
hours, and may be seen flitting rapidly at some height in the air, chasing 
the small flies and beetles which abound during the rainy season." 

Dr. Dobson mentions that the type of Ehinolophus macrotis is in the 
collection of the Indian Museum. There are three specimens of this 
species in that collection, an ctdult female in alcohol presented by Mr. 
Hodgson in 1842, from Nepal, which has been mentioned above ; and two 
adult males in alcohol from Masuri, presented by Captain Hatton in 
1852. The Nepal specimen is therefore doubtless the type as under- 
stood by Dr. Dobson, but this fact is not mentioned in the catalogue 
appended to his Monogin.ph, nor in Dr. Anderson's * Catalogue of 
Mammalia inihe Indian Museum ’ (1881). 


6. Rhikolofhus affinis. 

Rhinolophua affinis, Horsfiold, Zool. Besearoh. Java, (1824J; Dobson, Mon. As. 
Chir. p. 47 (1876) ; Oat. Chir. Brit. Mus. p. 112 (1878). 

This species is entered here with considerable doubt. The only 
ground for its inclusion is an entiy in the ‘ Catalogue of Chiroptera in 
the British Museum ’ of a specimen of Bh, ajffinis from " Nipal," pre- 
sented by Mr. Hodgson. It is quite possible that the locality quoted 
merely rests on the evidence of an erroneous museum label, and that the 
specimen was really procured by Mr. Hodgson in Darjiling, where Bh, 
affinis appears to be common. No synonym is quoted under th^ entry 
of this particular specimen to show that it ever bore a name bestowed 
by Mr. Hodgson ; and specimens of V, wystacinus, Megaderma lyra^ and 
Blecottis auritus, certainly, obtained by Mr. Hodgson in Darjiling or the 
Sikkim Tarai, and never in Nepal, are in that work entered as from 
Nepal. 

A reference to the register of the British Museum would settle the 
question ; for, if the specimen of Eh. affinis presented by Mr. Hodgson 
was only received in 1847, or on any subsequent date, it could not have 
been collected in Nepal. 
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However, the species is veiy likely to be found in Nepal, as it 
occurs both east and west of that country in the Himalayas, at Dar- 
jiling and Masuri. 


7. BHINOnOPHUS MINOR. 

Bhinolophua minor, Horsfield, Zooh Res. Java (1824) ) Dobson, Mon^ As. Ohir. 
p. 50 (1876), Cat. Chir. Brit. Mus. p. 114 (1878). 

Rhinolophua auhbadius, Hodgson, Blyth, Jonrn. As. Soc. Beiig. vol. ziii, pt. I, 
p. 486 (1844). 

In a catalogue of the mammals of Nepal by Mr. Hodgson, printed 
in Journ. As. Soc. Bengal, Vol. X. Pt. II, p. 909 (1841), a species called 
Vespertilio subhadia is gnentioned. The description of this form as 
Mhiiwlophus suhhadins only appeared three years later, as cited in the 
above synonymy. Dr. Dobson does not hotice the title of Ithinolophus 
suhhadiua at all, either in his ‘ Monograph ’ or ‘ Catalogue of Chiroptora 
in the British Museum.* It will be useful to recall the descriptions and 
measurements given by Hodgson and by Blyth of Jdli, suhhadiua. The 
account given by the former author is too vague to fix the species, 
but ho fortunately sent a specimen of it to the Asiatic Society, which 
Blyth described in the paper in which Hodgson’s diagnosis appeared. 

Hodgson says that, in his species, the ears arc not longer than 
the head, are truncated at the tip [or somewhat obtusely pointed], 
and ovoid. Nasal appendage quadrate, not salient, with a transverse 
bar nearly surmounting it towards the head. Blyth’s diagnosis is, 
Anterior nose leaf very small, oblong, rounded above. Vertical mem- 
brane conspicuously developed, and pointed posteriorly. Behind verti- 
cal membrane a short and broad transverse membrane, divided into two 
lateral lobes. Hindmost angular peak with sides slightly omarginated 
towards the point. Nostrils not externally fringed with membrane. 
Over the lip is the usual horse-shoe. The following are the measure- 
ments given (a) by Hodgson and (6) by Blyth of this Nepalese 
species. 


Length, head and body.... 

(*) 

.. 1-5 ... 

(6) 

1*25 

II 

tail 

.. 1-25 ... 

0*62 

i» 

head 

.. 0-62 ... 

0-62 

II 

ear 

.. 0’G2 ... 

0-5 

II 

forearm 

.. 1-25 ... 

1*37 

II 

third finger 

.. 225 ... 

1*88 

II 

tibia 

.. — ... 

0*62 

II 

foot... 

It. 0*37 ... 

0*31 

Expanse 

... 7*5 ... 

— 
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No Bpeoimen of Eh, suhbadius was presented by Hodgson to the 
British Museum ; the example he gave to the Asiatic Society was en* 
tered in Blyth’s Catalogue (p. 25) as No. 69 A. This number seems to 
have been accidentally removed from the specimen, and it cannot now 
be traced with certainty. I shall refer to this specimen later on. 

I obtained an example of this species in the Nepal Valley which 
gave the following measurements. Length head and body 1*5 inch, 
tail 0*76, head 0*7, ear, 0*65, nose-loaf 0*44 x 0*28, forearm 1*4, thumb 
0*23, third finger, metacarpal 1*1, first phalanx 0*43, second phalanx 
0*65, fifth finger, metacarpal 1 *13, first phalanx 0*36, second phalanx 
0*45, tibia 0*62, foot and claws 0*3. 

Ears subacutcly pointed ; antitiugns separated by a deep angular 
notch. Posterior connecting process acutely pointed, considerably ex- 
ceeding the vertical process of the sella in height. Terminal process of 
posterior nose loaf narrow and emarginate. Lower lip with three verti- 
cal grooves. Second lower premolar in the tooth row. Second upper 
premolar rather widely separated from the canine, and the first upper 
premolar standing in the tooth row. Wing membrane to tibia, 0*1 
above ankle-joint. 

I have no doubt that this specimen represents Bh, suhbadius of 
Hodgson, and I think it is also certainly an example of the variable 
Bh, minor of Horsfiold. I have compared my Nepalese specimen with 
examples of Bh, minor in the British Museum, named by Dr. Dobson. 
The sella is exactly the same shape, but the ears are rather larger and 
the horizontal nose-leaf, or horse-shoe, is slightly larger, and conceals 
the lip more. These slight differences are not of much importance, 
and I believe Bh, suhbadius ^ Hodgson, may be safely considered a 
synonym of Bh, minor. 

With regard to the original specimen received by the Asiatic So- 
ciety from Mr. Hodgson, 1 have already said that it cannot bo traced 
with certainty. In the catalogue of specimens appended to Dr. 
Dobson’s Monograph, No. 69 A of Blyth’s Catalogue is not accounted 
for ; but three specimens of Eh, minor are entered of which the kcality, 
date, and donor are unknown. These bats came to the Indian Museum 
from the Asiatic Society, and of one of them Dr. Dobson notes that the 
sex is undeterminable, and that it is in a dilapidated condition. It is 
possible that this specimen is the type of Bhinolophus suhbadius, re- 
ceived from Mr. Hodgson in 1832. In noticing these three specimens 
of Bh, minor. Dr. J. Anderson mentions that they are types (Cat, 
Mamm. Ind. Mus. 1881, p. 110). 

This species does not appear to be common in the Nepal Valley ; 
I noticed it only on a few occasions, and Mr. Hodgson does not famish 
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axLj notes about its habits. Captain Hutton records it from Masuri, but 
the measurements he gives of his specimens are not reconcilable with 
the known dimensions of Rh. minor. He gives the length of head and 
body as from 3 inches to 3‘25, &c. I think the specimens whose dimen- 
sions he records could not have been Rh, minor, 

8. Rhinolofhob februm-equinum. 

VeBpertilio ferrum-equinum^ Schreb., S&agetb. i, p. 174 (1775). 

Rhinolophus tragatnst Hodgson, Jonrn. As. Soc. Bang. vol. iv, p. 699, (1835). 

Bhimlophy^ferrum-equintMit Dobson, Mon. As. Chir. p. 63 (1876) ; Cat. Ghir. 
Brit. Mas. p. 119 (1878). 

This species is fairlytcommon in Nepal. Tho following particulars 
are extracted from Mr. Hodgson’s original description of his Rh, iraga- 
tusy obtained in the Nepal Valley : — Length *of head and body 2*62 inches, 
tail 1*87, expanse 15*5, weight 2 ounces. The pubic false teats are 
strikingly developed, and have the same shape as tho true pectoral teats, 
bnt even exceed them in size. The ears are “ tremblingly alive all over ” 
and capable of considerable movement and compression. “ So soon as it 
is dark, they come forth from the cavities of rocks, in groups, to skim 
the surface of standing crops, or to glide around and between um- 
brageous trees, in search of nocturnal insects, which constitute their 
sole food. They make their exit rather sooner than tho true bats 
[Vesper tilionid(B\ and always in considerable numbers. They are not 
migratory, nor subject to hibernation. They breed once a year, towards 
the close of summer, and produce two young, differing from the parents 
chiefly in the very restricted development of the nasal appendages.” 

These remarks on habits must .of course bo understood as applying 
only to Nepal and regions having a similar climate. In Gilgit, for in- 
stance, where the winter is much colder than in tho Nepal Valley, Eh, 
ferrum-equinmm certainly hibernates [see ray papor on tho Mammals of 
Gilgit, P. Z. S. 1881, p. 199]. 

9. PHTIiLORHINA ARMIQEBA. 

Rhinolophus armiger, Hodgson, Joum, Asiat. Soc. Beng. vol. iv, p. 099 (1836). 

PhyUPrhina armiger, Dobson, Monogr. Asiat. Cbir. p. 64 (1876) ; Cat. Chir. Brit. 
Mas. p. 185 (1878). 

Mr. Hodgson was the first to name and describe this bat, from spe- 
oimens obtained by him in Nepal, of which he presented three to the 
British Museum. This fine species is very common in the Nepal Valley 
at all seasons. Owing to its large size and peculiar metliod of hunting 
for its preft its habits can be readily observed, lii the following table 
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detailed measarements of eleven examples which I preserved are set 
forth. It is somewhat remarkable that more than four-fifths of the- 
total number secured should have been females. 



cf 


% 

1 

% 

s 

? 

? 

? 

% 


Length, head and body... 

40 • 

41 

3*8 

4*1 

3*65 

3*63 

3*7 

3*9 

3*6 

4*0 

4*0 

tail . . 


2*25 

2*35 

2*1 

2*2 

2*4 

2*4 

2*3 

2*4 

2*4 

1*9 

head 

1-27 

1*34 

1*34 

1*3 

1*34 

1*3 

1*3 

1*3 

1*3 

1*28 

1*4 

oar (anteriorly) 

1-17 

116 

1*17 

1*2 

1*2 

1*1 

11 

1*16 

1*16 

1*26 

1-28 

Breadth of oar (anteriorly) . , 

0-94 

0*9 

0*95 

1*1 

0*96 

0*94 

0*93 

1-0 

0.96 

1*0 

1*0 

Length, forearm 

3*45 

3*46 

3*6 

3*4 

, 3*5 

3*43 

3*56 

3*6 

8*46 

3*4 

3-6 

tlinmb and claw .... 

0*47 

0*54 

0*55 

0*55 

l 0*64 

0*56 

0*63 

0*56 

0*63 

0*55 

0-66 

third hnger 

4*.53 

4*7 

4*7 

5*3 

4*65 

4*67 

6*2 

4*9 

4*75 

4*65 

4-95 

fifth finger 

3*68 

a *7 

3*65 

3*75 

3*8 

3*73 

3*8 

3*86 

3*7 

3*65 

3-86 

tibia 

1 * 5 ^ 

1*5 

1*4 

1*46 

1*4 

1*4 

1*63 

1*42 

1*44 

1*43 

1-66 

calcanenm 

— ' 

0*87 

0*93 

0*82 

0*85 

0*83 

0*8 

0*87 

08 

0*82 

0-97 

foot and claws .... 

0*65 

0*7 

0*7 

0*72 

0*66 

073 

0*74 

0*73 

0*67 

0*65 

0-7 

Expanse 

21*4 


23*3 

21*6 

21*0 

1 

21*3 

[ 22*0 

1 

22*3 

21*6 

21*0 

202 


In all the specimens the glandular frontal sac is distinct, but is 
smaller in the females than in the males. The wing-membrane is at- 
tached to the Viibia above the ankle-joint, and the distal end of the cal- 
caneum is distinctly marked in all. Pubic warts are present in six of 
the females, but are absent iif the three I'oinaining examples of this sex ; 
in one case a pubic wart measures 0‘28 inch in length. Hodgson found 
the weight of his type specimen (a male) to be 3 ounces ; in the only 
specimen I weighed, an adult female, I found the weight 1*5 oz. or just 
half the figure Mr. Hodgson gives. 

This bat usually harbours during the day in caves, or commonly in 
lofts, out-houses, and sheds that are little used ; in the latter localities 
it suspends itself, by the claws of the feet, from the rafters. When at- 
taching itself in this way to the edge of a beam or rafter, the animal 
sways, pendulum-like, a few times until the impetus given during flight 
is exhausted ; and it then hangs motionless with its wings folded close 
to the body. If slightly alarmed by the opening of a door, or a&y un- 
usual noise in the room it occupies, the head is thrust out and turned 
carefully in various directions, as if for the purpose of finding out the 
cause of disturbance. On such occasions I have purposely dropped a 
heavy book on the floor so as to alarm the bat thoroughly. The animal 
would at once fly off and either take several turns round the room, or 
else leave it ; but it invariably returned quickly and attached itself to 
the spot it had previously occupied. 

It comes out for the capture of its prey about sunset, and its hunt- 
ing grounds are gardens, orchards, cleared spaces in wodds, or avenues 
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of trees ; somewhere near trees always. It is sometimes found flying on 
a level with the tops of Jhe trees, but more commonly nearer the 
ground ; a very characteristic movement it has is a slow but steady 
sweep round a leafy tree, or clump of trees, in search of insects which 
frequent the lower branches. While it was intently occupied in this 
circular flight I have been nearly touched on the face by this bat, as 
1 walked across the grounds attached to my house in Nepal. And in 
passing so close to one it could be distinctly heard crunching the hard- 
bodied insects it had caught, between its strong teeth. 

Sometimes these bats seem to come out of their day rotroat before 
the insects they are in search of are to be found in plenty. On the 25tli 
August about 6 p. m., noticed an example of Phyllorhina armigem 
flying close to a tree. It circled twice round the tree while I was 
watching it, keeping about three feet above the ground. Apparently 
finding that none of the insects it wanted wore about, it suspended itself 
to a small horizontal branch of the tree, just SJ- foot above the ground, 
and so remained for some time. It was probably waiting for a more 
propitious hour. Whether this was ideally the explanation of the pause 
in its flight or not, it seems certain that this bat does not ordinarily 
remain very long on the wing. I have often observed thdt in the early 
part of the night it alternated its pursuit of insects with short periods 
of repose in an out-house. On one ooeasion, I observed a bat of this 
species return three times during the evening (from about 8 to 10 p. m.) 
to a room I happened to be occupying ; and curiously enough it always 
attached itself to precisely the same part of the coiling. That part of 
the room, however, was the point ^furthest away from me, and my pre- 
sence may have influenced the bat in its selection of the most quiet 
spot. 

On another qccasion, one of these bats had suspended itself to the 
ceiling of my study late at night, and it first attracted attention by the 
pattering of its droppings on the floor. On being alarmed at some 
noise I made in moving books, it quitted its perch and flew lumberingly 
round ^he small room. It soon ended by knocking itself violently 
against a wall and then fell on the floor, apparently exhausted and 
stunned. When I approached it, however, it flew up and once more 
hooked on to a beam exactly where it had been before. It does not 
enter lighted rooms in houses so commonly as so many other species of 
bats do. Indeedj on the rare occasions when I have found it in this way, 
its object in coming in was evidently for rest merely, either temporarily 
or for the night. 

When captured alive (a large butterfly-net answers for this pur- 
pose), this bat has a fierce and forbidding aspect owing to its depressed 
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muzzle and prominent canine teetli ; the ears are kept in quick tremu- 
loas motion, and there is also frequent but ig^ight movement of the 
crests. The animal is easily shot during its flight, and most of my 
specimens were obtained in this way. , 

Hodgson says that Phylhrhina armigera breeds onee a year, to- 
wards the close of summer, and produces two young, differing from the 
parents chiefly in the very restricted devel<^ment of the nasal append- 
ages. 1 mado no observations on this point, but I note that in a female 
specirnon captured on the 27th July, the pectoral teats, which are 
situated near the anterior margin of the axilla, are enlarged. 

10. PhTLLORHINA FULVl. 

nippoaideroft fuli'uSt Gray, Msg. Zool. and Bot. ii, p. 492 (1838). 

Phyllorliina fnlva^ Dobson, Monogr. Asiat. Chir. p. 71 (1876) ; Oat. Chir. Brit. 
Mas. p. 149 (1878 j. 

The following particulars are derived from three examples of this 
bat captured in the Nepal Valley on the 21st and 22nd August, and the 
10th of January : 


• 


$ 

9 

cf 

Length, head and body 

2-0 

21 

1*9 


tail 

1-2 

1-4 

1-35 


head 

0-76 

0-75 

0-75 

9> 

ear... 

0-86 

082 

0-9 


forearm 

1-6 

1-64 

1-6 

II 

third Anger 

2-45 

2-5 

2-4 

II 

fifth finger 

215 

214 

20 

II 

tibia, 

0-73 

075 

072 

II 

foot 

0-33 

0-34 

0? 

II 

calcaneum 

0-35 

0-4 

0-37 

Expanse 

10-2 

10-0 

— 


Nothing in the coloration of these specimens recalls Mr. Blyth’s 
remark ( J. A. S. B. XIII, Pt. i, p. 489, 1844) that this species is perhaps 
the most vividly coloured of the whole class of mammalia. The fur is 
long, dense, and soft, above smoky bi'own, the hairs white at their bases ; 
below paler, especially on the throat. Ears and membrane dufiky. Wing- 
membrane from the tarsus. 

These examples agree well with specimens of Phylhrhina fulva in 
the British Museum, named by Dr. Dobson. That author considers 
that Ph. fulva is only a variety of Ph, btcolor, and on this point I cannot 
offer any useful opinion. But Ph, atnbotnenaiSf which he also regards as 
a variety of Ph, bioolor^ seems to me quite distinct from Ph, fulva^ 
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This speoies is not nncommon in the Nepal Valley, although Mr. 
Hodgson never obtained it. It often comes into lighted rooms at night 
to hunt for insects. While being pursued iu a room, it eonstautly flies 
very low down, not more than a couple of feet from the floor. It is a 
permanent resident in Nepal and does not hibernate there. 


11. Phti^lorhina amboinensis. 

Phyllorhina amhoinensiaf M. B. Akad. Berl. 1871, p. 323 ; Dobson, Mon . 

Asiat. Ghir. p. 72 (1876) ; Cat. Cliir. Brit. Mna. p. 150 (1878). 

Phyllorhina micropan, Hutton, Proc. Zool. Soc. 1872, p. 703. 

I captured two specimens of this bat in the Nepal Valley on tlio 
22ud of October; the animals had entered a lighted room on the 
ground floor about 9 o'clock in the evening. 

The following are dimensions of these examples — both fema les — in 
inches : — 




1 

2 

Length, head and body .... 

IG 

1-7 

if 

tail 

103 

10 

9t 

head 

0-65 

0-65 

ti 

oar 

0-63 

0G2 

Length, forearm 

1-40 

1*37 

»» 

third finger 

2-0 

21 


fifth finger 

1-8 

1-78 

II 

tibia 

0-58 

0-57 

It 

foot 

0-27 

0*27 


calcaneum 

0*26 

0-3 

Expanse 

8*9 

8-9 


These specimens agree well with a bat in the collection of the 
Britis)^ Museum, from Lingasugur in the Deccan, which had been 
compared with the type of Phyllorhina amboinensis in the Berlin 
Museum by Dr. Dobson. In the Nepalese specimens the wing-membrane 
is attached to the tarsus. 

Mr. Hodgson never obtained this species in Nepal. 

Captain Hutton observes that it occurs in the summer months both 
in the lower hills near Masuri and in the Dehra Doon. He adds that one 
was taken on a warm evening in September, having flown in to the lights 
in a room, and another was taken at the foot of the hills, in the same 
way, in October ; but that it is by no means common. 

32 
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12. VbSPERUGK) NOCT0LA. 

V€8ptTtiUo ntoctuLa^ Schrob., SiUigeth. i, p. 166 (1775). 

VeBpertHio lahiatat Hodgson, Jonrn. Asiat. Soo. Beng. yoI. iv, p. 700 (1866). 

Veaperugo noctula, Dobson, Mon. Asiat. Ohir. p. 88 {1876); Gat. Chir, Brit. 
Mas. p. 212 (1878). 

Mr. Hodgson appears to liave obtained only one specimen of this 
bat in Nepal, the type of his V*ispertilio lahiatcL^ now in the collection 
of the British Museum, tn his description, he says that the colour of 
the fur is saturate brown throughout and that of the skin, wherever 
uncovered by hair, purpurascent. His measurements are, length of 
head and body 3 inches, tail 2, and expanse 15. 

I only secured a single specimen of Vesperugo noctula in the Nepal 
Valley, on the 2nd of July, in the following manner. About 8 o’clock 
in the evening, I hoard the very shrill scream of some small animal in 
my bedroom, and, on going into the room, I found this bat attached to 
the mosquito-net covering my bod. In its flight, it had apparently 
alighted on the net, and there got its claws so firmly entangled that it 
could not escape. 

The following are the measurements of this specimen length, 
head and body 3*1, tail 21, head 0*9, ear 0*75 x 0*6, tragus 0*3 x 0*13, 
forearm 2*05, thumb 0*34, third finger 3*65, fifth finger 2*2, tibia 0*75, 
calcaneum 0*7, foot and claws 0*45 ; expanse 15*0. 

The colour of the fur above is rich olive-brown, beneath paler 
brown, and the fur on the membranes is buff. Ears and membranes 
dusky. 

Veaperugo noctula is, I think, not common in the Nepal Valley. 
Mr. Hodgson says that it is found there throughout the year, does not 
hibernate, and quests for food solitarily. 

13. Vesperuoo abramus. 

Veapertilio abramus, Temminck, Monogr. Mammal, ii, p. 232 (1836). 

Scotophilua fuligiiioaiui, Gray, Cat. Hodgson’s Colloot. Brit. Mas. p. 4 (1845). 

Veaperugo ahramua, Dobson, Mon. Asiat. Chir. p. 97 (1876) ; Cat. Chir. Brit. 
Mus. p. 286 (1878). 

This is a very common species in the Nepal Valley, where it is to 
be found at all seasons. It is very active in hunting over gardens and 
woods, and its flight is quick. It often enters houses at night, in pur- 
suit of insects attracted by lights. The breeding season would appear 
to be in the cold weather ; for none of the adult specimens captured 
from May to August showed any sign of rutting, but a male secured 
in November was evidently in rut. 
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The following are dimenaiona and some partioulars of the q)eoi- 
mens piroserued 
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cf 

% 
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? 

Length, head and body 

1-78 

1*8 

1*8 

1*9 

1*8 

1*79 

I’M 

19 

tail 

1-46 

1*4 

1*5 

1*63 

1*56 

1-87 

1*56 


head ■ .. .. 

0-6 

0*64 

0*6 

0*68 

0*65 

0*68 

0*68 

f> 

ear. 

0*6 

0*5 

0*5 

0-68 

0*56 

0*5 

0*58 

»> 

tragus 

0*22 

0*21 

0*22 

0*26 

0*21 

0*28 

0*22 

If 

forearm 

1*29 

1*28 

1*3 

1 1*3 

1*3 

1*28 

1*8 

n 

thumb.. 

0*25 

0*25 

0*3 

0*25 

0*24 

1 0*24 

0*27 

II 

third finger 

2*35 

2*4 

2*4 

2*55 

2*45 

2*3 

2*6 

1) 

fifth finger 

1*6 

1*7 

1*7 

1*77 

1*76 

1*66 

1*8 

II 

tibia t. 

0*52 

0*6 

0*5 

0*6 

0*51 

0*6 

0*68 

If 

foot and claws 

0*26 

0*26 

0*27 

0*3 

0*26 

0*27 

0*25 

Expanse 

J 

8*8 

9*0 

10*0 

10*1 

9*0 

8*9 

9*7 


Fur above dark olive-brown, below paler and rather rufous brown ; 
basal part of fur above and below blackish. Membranes dusky. In a 
male captured on the 8th November the testes appear in the form of 
oval bodies, 0*3 inch in length, placed on each [side of the base of the 
tail, below, in a temporary scrotum. In this specimen, the: colour of the 
fur differs perceptibly from that of the other examples. The fur above 
is a rich brown, with awash of gold-colour in parts, due to the hairs 
being pale-tipped ; below, the colour is sandy brown. The tips of the 
claws are pure white. On comparing these Nepalese examples with 
specimens of V, abramus in the British Museum, I could not detect any 
appreciable differences in the shape or position of the teeth, or in any 
other specifiQ characters. 

Mr. Hodgson presented five examples of Vesperugo abramus, ob- 
tained in Nepal, to the British Museum ; but he does not appear to 
have discriminated the species, as he gave no name to it. The speci- 
mens were entered in the Catalogue of Hodgson’s collection, by Dr. 
J. E. Gray, as Scofophilus fuUginosus, with Vespertilio fuliginosus, 
Hodggon, as a synonym. The latter title is really a Sjrnonym of 
Miniopterus schreibersii, as is proved by Hodgson’s original description. 


14. Habptiogefbilxjs leucoqasteb. 

Murina leucogaMer^ Alph. Kilne-Edwards, Noav. Arab. Mus. vii, Bull. p. 91 
(1871) ; Mammif. do Tibet, p. 250 (1872). 

HarpioeephdluB leucogaater^ Dobson, Monogr. Asiat. Chir. p. 157 (1876) ; Cat. 
Cbir. Brit. Mas. p. 283 (1878). 

I obtained a single specimen of this bat in the Nepal Valley, 
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on the 2nd of September. It was found dead in my room, early 
in the morning, and had probably killed itself by dashing against a 
wall. 

Length, head and body 1*85 inch, tail 1.4, head 0*7, ear 0*6, tragus 
0*3, forearm 1*25, thumb 0*4, third finger 2*4, fifth finger 1*86, tibia 0*66, 
foot aud claws 0*33 ; expanse 9*3. 

Ears oval, broadly rounded above ; the inner margin convex, with a 
distinct spur-shaped process near its base, which projects forwards 
towards the posterior angle of the eye ; outer margin convex. 

Wing-membrane to base of distal phalanx of outer toe. Inlcr- 
femoral membrane angularly cmarginate at termination of calcaneum ; 
extreme tip of tail projecting. • 

Fur golden-orange on head, the base of the hairs greyish ; on the 
back pale rufous brown, grey at the base. Fur on membranes bright 
ferruginous, the upper surface of tlie interfemoral membrane and toes 
being well covered. Beneath, the fur is white throughout on the chin 
and throat, the rest of the lower parts having bicoloured fur — grey at 
the base with white tips. 

Upper inner incisor longer than outer incisor and not touching the 
canine at the ()ase ; from the outer side of its base a cusp projects in- 
wards. First upper premolar in the same plane as the canine and se- 
cond premolar, about equal to the latter in voi*tical height and about 
three-fourths of its size in cross section. 

Nose, lower lip, and sides of head to ears, nude and dark fleshy ; 
membranes brownish black, but oi*ange- colon red along forearm. Com- 
pared with a specimen of iT. Jeucogaster in the British Museum, from 
Tibet, the cars, teeth, and thumb and claw are of the same size aud 
shape. The only difference observable is in the colour of the fur^ 
which is very feiTuginous above in the Nepal specimen and brown in 
the animal from Tibet. As the two specimens must certainly bo re- 
ferred to the same species, it would seem that the colour of the fur is no 
more a reliable character in this species of Ilarpyiocephalus than in 
other Chiroptera (cf. Dobson, Cat. Chir. Bnt. Mus. p. 284). ^ 

Mr. Hodgson did not obtain this species in Nepal. Of its * habits 
in the north-west Himalayas, Captain Hutton says that it occurs at an 
elevation of about 5,500 feet, but does not appear to be common in the 
hills, the Dehi*a Doon being probably its true locality there. An 
example which flew into a room at Jeripani (below Masuri), at night, 
kept low down in its flight, instead of soaring towards the ceiling, 
passing under the tables and chairs, as if afraid to emerge into the 
broad glare of the lamps. ** This likewise is the mode of flight when 
searching for insects in the open fields, where it skims closely and 
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somewhst leisurely over the surface of the crops and grass ” (P. Z. S. 
1872, p. 712). 


15. VeSPERTILIO NIPALENSIS. 

Vespertilio pallidivmtris, Hodgson, Calc. Journ. Nut. Hist. vol. iv, p. 28<> (1844), 
(name only) ; Gray, Cat. Hodgson’s Collect. Brit. Miis. p. 4 (1846) (not described). 

Vespertilio pallidiventer^ Gray, Cat. Hodgson’s Collect. Brit, ifiis. 2nd Ed. p. 2 
(1863) (name only). 

Vespertilio nipalensisf Dobson, Proc. Asiat. Soc. Bcng. 1871, p. 214; Mon. Asiut. 

Chip. p. 141 (1876) j Cat. Cbir. Brit. Mus. p. 302 (1878). 

• 

The name Vespertilio pallidiventris first occurs in a Jist of the 
mammals of Nepal by Mr. Hodgson, published in tlio ‘ Calcutta Journal 
of Natural History ' in 1844. Although the name given by Mr. Hodgson 
to this Nepalese species of bat appears in several lists subsequent to 
that date, he never gave any description of the animal. As he did not 
present any examples of it to the British Museum or the Asiatic Society, 

I imagine that he only obtained one specimen, which mpst have been 
lost, somehow, after it was figured. There is a well executed figure of 
V. pallidiventris in the collection of plates of Mammals of Nopal pre- 
sented by Mr. Hodgson to the Zoological Society of London. 

In 1871, a collector of the Indian Museum obtained a bat in 
Kathmandu, which Dr. Dobson described as a new species under the 
name of V, nipalensisj the typo and only known specimen being an adult 
female example, preserved in spirit, and now in the Indian Museum, 
Calcutta. I have carefully examined Hodgson’s original plate of V. 
pallidiventris, with Dr. Dobson’s description and figure of V. nipalemis 
before me, and, flo far as any conclusion can be airived at on such data, 
I believe that both these names aijply to the same species. The plate 
of V, pallidiventris represents a true Vespertilio, as evidenced by the 
shape of the ear and by the narrow, acutely pointed tragus ; and the 
whole fewer surface of the animal is coloured pure white. This white 
colour of the under-parts is perhaps the most marked feature in V, 
nipalmsis. And, Dr. Dobson’s type specimen having come from the 
very plafce where Mr. Hodgson obtained his V, pallidiventris, there can 
be no reasonable doubt about Hodgson’s title having priority. But as 
the latter naturalist never defined his species by any description* how- 
ever short, or was helped to a definition by any wiiter before the name 
V, nipalen^s was published, V. pallidiventris must be regarded as a 
Bjnonym merely, under the accepted rules of zoological nomenclature. 

Nothing is recorded about the habits of V. nipalemis. It appears 
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to be restricted to Nepal, and, from wbat has been said above, it would 
seem that it is not common even in its only known habitat. A full de^ 
scription of the animal, with measurements of the type, is given in Dr. 
Dobson’s works above cited. 


16. Vbspertilio fobmosus. 

Veapertilio formoaa^ Hodg^n, Jonrn. As. Soc. Beng. yol. iv, p. 700 (1884). 

Vaapertilio Jormoms, Dobson, Mon. Asiafc. Ghir. p. 140 (1876) ; Cat. Chir. Brit. 
Mns. p. 311 (1878). 

In his original description of this species from Nepal, Mr. Hodgson 
gives the following measurements of the type bpecimen : length of head 
and body 2*5 inches, tail 2, expanse 12*5. He notes that the animal has 
a sharp visage, and that the nasal bones are slightly convexed and 
unite easily with a low forehead, in this respect contrasting with his 
Vespertilio fuUginosa (Miniopterus schreibersii) . 

Of the habits of V. formosus in the Nepal Valley, Mr. Hodgson 
merely records that it remains th^K) throughout the year and does not 
hibernate ; and that it quests for food solitarily. 

In the Himalayas, this bat seems to be common at Darjiling, and in 
Dehra Doon, and Lower Masuri ; but I think it does not occur plenti- 
fully in the Nepal Valley, as only one example appears to have been 
obtained by Mr. Hodgson (the type, now in the British Museum), and I 
never secured a specimen there. 


17. Vespertilio mystacinus. 

Vespertilio mystacinus^ Loisler, Knlil, Dentsoh. Flederm. Ann. Wetteran. Na- 
tork. iv, p. 65 (1819) ; Dobson, Monogr. Asiat. Chir. p. 133 (1816) ; Cat. Chir. Brit. 
Mas. p. 314 (1878). 

This is one of the commonest bats in the Nepal Valley. It may be 
seen every evening throughout the year, Hying rather high in the air ; 
and it frequently enters bouses at night for a short hunt near lf£mps or 
other lights. On such occasions, two individuals are often found asso- 
ciated. Ten eiamples were secured from June to November. Of these 
eight are adult (5 d* , 3 $ ), and, though they were captured in the months 
of June, July, August, September, and October, they do not show any 
sign of breeding. lu none of the males are the testes descended, and in 
the females the mamnifie are not enlarged. An immature female was 
obtained on the 30th June, and a very young male, just able to fly, on 
the 3rd July. The following table shows the dimensions of the adult 
speoimens : — 
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d* 

•f 

d* 

d* 

(f 

% 

7 

9 

Length, head and body ... 

1*9 

1*8 

1*7 

1*5 

1*5 

2-0 

1*95 

1*0 


tail 

1*4 

1-6S 

1*8 

1*5 

1*55 

1*6 

1*45 

1:8 

It 

head 

00 

0-6 

0*6 

0*58 

0-6 

0*68 

0*6 

0*81 

}i 

ear 

0*6 

0*5 

0*67 

0*5 

0-5 

0*61 

0*63 

0*52 

It 

tragus 

0-27 

0*23 

0*26 

0-25 

0-25 

0*24 

0*24 

0*26 

II 

forearm 

1*38 

1*34 

1*4 

1-32 

1-36 

1*4 

1*35 

1*48 

II 

thumb 

0-28 

0-29 

0*27 

0-28 

0-26 

0‘27 

0-27 

0-27 

II 

third finger 

2*25 

2*26 

2*2 

2-17 

2*2 

2*15 

2*27 

2*3 

II 

fifth finger 

1*74 

1'7 i 

1*7 

1*73 

1*7 

1-75 

1*76 

I 1*8 

If 

foot and claws . . 

03 

0-34 

, 0-37 

0-4 

0-34 

0*37 

0*36 

0*4 

If 

oalcanoum 

0-6 

OG 

0*67 

0-57 

0-55 1 

056 

0-6 


Expanse 


9*6 

— 

9*4 

9-3 

9-6 j 

95 

9*7 

10*0 


Fut above dark brgwn ; beneath ashy, the basal part of the hairs 
being black. Muzzle, ears, and membranes dusky,, with a purplish tint. 
The specimen whose dimensions are enterfid in the third column above 
difEers from all the others in having the forehead rather abruptly 
raised above the face line, the earfe longer, and the third finger different- 
ly proportioned. The metacarpal bone is longer than in any of the 
other examples, but the first phalanx of the third finger is shorter, 
measuring 0‘4, while in the other specimens it varies from 0*5 to 0*55. 
On a comparison of specimens at the British Museum,* I find an ex- 
ample of F. mystacinus in that collection with the third finger propor- 
tioned as in this abnormal individual ; and all these Nepalese bats agree 
perfectly with the common Y, mystacinus in shape of ear and tragus, 
and in other essential Characters. 

Considering how common this bat is in Nepal, it is very singular 
that Mr. Hodgson never seems to have obtained a specimen of it there. 
His first acquaintance with the species was Tuade years after he left 
Nepal, when he procured it at Siligori, in the Sikkim Tarai, and named 
it YespertiUo siliy/jrensis, 

18 . Vespertilio muricola. 

VespsHiUo muricola, Hodgson, Joarn. Asiat. Soc. Bong. vol. x, pt. ii, p. 908 
( 1841) (name only) ; dray, Cat. Hodgson’s Collect. Brit. Mna. p. 4 (184«) ; Dobson, 
Monogr. Asiat. Chir. p. 134 (1870) ; Cut. Chir. Brit. Mus. p. 31 tt (1878). 

Vespertilio adcersiis^ apud Hatton, Proc. Zool. Soc. bond. 1872, p. 710. 

This is aaother species from Nepal which Mr. Hodgson named bat 
never described. He presented three examples of it, obtained in the 
Nepal Valley, to the British Museum, and of these Gray noted in the 
oatalogae above quoted, “Feet large, elongate, half free; tragos 
elongate, lanceolate, snbfaloate no measarements or other diagnostic 
par<toalM>s am given. It is difficult to see how this can be considered a 
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definition of the species, and yet I believe it is the only description we 
had of Hodpfon’s F. muricola before the appearance of Dr. Dobson’s 
^ Monograph.’ That author has satisfied himself that the title Vespertilio 
caliginosus of Tomes, dating from 1859, as well as three or four other 
defined names published before the appearance of his monograph, really 
apply to the species named, but not described, by Hodgson as F. muri^ 
cola. Under these circumstances it seems doubtful whether Hodgson’s 
title can be retained for the species ; but, as Dr. Dobson has used the 
name of F. muricola in his two important works, and changes in 
nomenclature are to be deprecated, I have here followed his 
example. 

On a comparison of specimens, F. muricola is readily distinguished 
from F. mystacinus by the shape of the tragus. In the former, tlie 
tragus is concave on its inner margin, and is decidedly inclined inwards 
and rather forwai’ds ; while in F. mystacinus the tragus is more erect 
and has a straight inner margin. 

Nothing is recorded about the habits of this species in Nepal, but 
Captain Hutton writes, This is a common species at Mussooree and 
in the Dehra Doon. It is early on the wing, coming out of caves and 
hollow trees, 'flying high, and is very rapid in its movements.” 


19. MiNIOFTXRUS SCnREIBEBSIl. 

Vespertilio achreibersii, Nattoror iu Kahl, Deutacli. ^lederm. Wettoran. Ann. iv 
p. 41 (1819). 

Vespertilio fuliginoaat Hodgson, Jonrn. Asiat. Soo. Beng. vol. iv, pp. 700 and 
701 (1835). 

Miniopterm schreibersiif Dobson, Monogr, Asiat. Chir. p. 160 (1876) ; Oat. Ghir. 
Brit. Mas. p. 348 (1878). 

Mr. Hodgson, in describing his Vespertilio fuliginosa, says that in 
size it is somewhat smaller than Vespertilio formosa, and with the ears, 
lips, and muzzle as in the latter species. The face is sharp, but the 
rostrum is somewhat recurved, owing to the concave bend of tbo nasal 
bones which join a high forehead with a considerable curve. He notes 

that the dentition of V, fuliginosa is difEering 

fi-om F. formosa and V. lahiata (= F. noctula) fin which the molar series is 
The colour, he says, is wholly sooty brown. 

This description is sufficient to show that Hodgson was referring to 
Miniopterus schrethersii. In Gray’s * Catalogue of Hodgson’s collection 
in the British Museum ’ (1846, p. 4), six specimens of bats from Nepal 
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are entered nhder the name of Sooty Scotophile (Scotophilus fuligtnosus^f 
with a remark that the feet are very small, in the win» to the base of 
the toes. This attachment of the wing-membrane would not apply to 
M. schreihersiiy in which that membrane only roaches the ankle ; but 
Dr. Gray appears to have suspected that ho was including two species 
under one name, for he adds, “ a. — e. Specimens in spirit. /. A 
specimen with a rather larger tragus, without any small lobe at the 
outer side of its base.** The last-montioned specimen was probably the 
type of Hodgson’s V. fnli/jinosa^ and J am rather surprised not to find it 
figuring in the list of specimens of M. schreibentii in the latest cata- 
logue of bats in the British Museum. As has before been meiitionetl, the 
first five specimens calle(^by Dr. Gray Scotophihi^ fiilijinosim are really 
examples of Vespe7'iifjo ahramun. 

T obtained a single specimen of M. scJmnher.tt.1 in the Xopal Valley, 
on the 8th of Februaiy, which gave the following moasiireniciitM : — 

Length, head and body 2*2 inches, tail 2*2, head O’ 7, ear 0*52, 
tragus 0*24, forearm 1*9, tliuinb 0*3, third finger 3*52, first plialanx of 
third finger 0*45, fourth finger 2*6, fifth finger 2*1, tibia 0*75, foot and 
claws 0*4, calcaneum 0*55 ; expanse 13*5. 

Tho fur is rich dark brown iibovo, and pale brown*on tho lower 
surface ; the basal part of the fur being overywiioi'o hhudvisli brown. 
This example was secured in a curious way. I shot a crow (Oorvua 
splendens) one evening in my garden, and as it fell a bat dropped from its 
claws, which proved to bo M. schreibersU. Tho bat had evidently just 
been captured and killed by the crow, probably out of sheer mischief. 

Mr. Hodgson says that this species remains in Nopal throughout 
the year and does not hil)crriate, and tliat it is solitary in habit when 
hunting for its prey. Captain Hutton mentions that in Masiiri it is 
found in caves and caverns, and even in crcviccs of rocks, and is occa- 
sionally attracted to the lamj)s in a room. This no doubt moans that 
tho light of lamps attracts insects, and in pursuit of those the bat en- 
ters rooms. 

• 

It will be seen that, in the foregoing list, 19 species of bats arc ad- 
mitted as occurring in Nepal. One of those {llhiunlophm nffinLs) is in- 
cluded with doubt, the specimen of that spccues presented by Mr. 
Hodgson to the British !Muscam having possibly boon obtained in Dar- 
jiling, and not in Nepal. Of tho total 19 species, 3, namely, Vtcropfis 
medius, Gynonycteris amplexicaudata, and Cynnptcrus maryinatuSy are 
certainly not part of the fauna of the Nej^al Valley. They have been 
found there as mere stragglers from a neighbouring tract of tho country 
which differs essentially, iu point of elevation and of fauna and fioru, from 
33 
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onr valley. These throe bats extend all along the Himalayas, in the low 
and hot portions adjoining the plains ; and they only penetrate into the 
hills for considerable distances, in suitable localities, up low-lying river 
valleys. 

Of the 15 or 16 species of Ohiroptera properly belonging to the 
Nepal Valley, only one {Vesper tilio nipalensis) is, so far as known, pecu- 
liar to this small part of the Himalayas. Another species (Bhinolophus 
macrotis) is only known to occur in Nepal and at Masuri further west 
in the Himalayas. All the rest have a more or less wide range in the 
Himalayas, both east and west of Nepal. 

A few words remain to bo said about certain species which have 
been hitherto wrongly attributed to Nopal by various authors. The 
number amounts to six or seven, and those I will now briefly notice. 

1. As already shown, Cynoptems marginatus has been included in 
the Nepal list by many writers owing to a misidontilication of Pteropus 
pyrivorus, Hodgs. 

2. Mcgaderma lyra is said to be represented by speeimens in tho 
British Museum from Nepal, in Dr. Dobson’s ‘ Catalogue of Ohiroptera ’ 
(p. 157). This is erroneous, as the specimens referred to were pre- 
sented by Hodgson, and he first obtained tho species in tho Siligori 
Bungalow, Sikkim Tarai, in 184*7, long after he had permanently left 
Nepal, 

3. Synotns darjilingensis is given by Dr. Horsfield (P. Z. S. 1856, 
p. 395) as from Nepal, under the names of Barhastellus communis and 
Plerotus darjilingensis^ Hodgs. This is clearly wrong, as the title given 
by Hodgson suflicienfly shows. 

4- Plccotus aurihis is indicated by Dr. Dobson (Cat. Chir. Brit. 
Mus. p. 179) as from Nepal, on the evidence of the typo specimen of 
Plccotus homochronsj Hodgson. That typo, however, was obtained by 
Hodgson in Darjiling (Gray, Cat. Hodgson’s Coll. 1863, p. 2), and he 
never got tho species in Nepal. 

5. Dr. Horsfield states (P. Z. S. 1856, p, .394) that Murina suillus 
(= Harjyyioceplialiis harpia) was obtained by Hodgson in Nepal. This 
is not so : the species was called Noctulinia lasyura by Modgson, 
and was obtained by him in Darjiling (Gray, Cat. Hodgson’s Coll. 1863, 
p. 3). 

6. Vcspertilio mystacinus has been stated by more than one writer 
to have been procured by Hodgson in Nepal. Tliis is a mistake : he 
first obtained the species in the Siligori Tarai, and named it V. siligo- 
rensis. Vcspertilio darjilingensis is also attributed by Horsfield (loc. 
cit.) to Nopal ; it is probably the same as V. mystacimis^ and if 
Hodgson got it in Nepal he must have named it on the model of lucus 
a non luc^udo. 
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7; Lastly, Nycticegus nivicolus Hodgs. is said by Dr. Horsfiold 
(loc. cit. p. 395) to be fi’om Nepal. I am not certain as to what this 
species really is ; it is possibly I[arj)y{occphahi8 liarpia^ before mentionedi 
but, whatever it may be, Hodgson did not get it in Nepal. The correct 
locality for the type is, “ Sikkim Himalaya, northern I'cgiou, noar snow’* 
(Gray, Cat. Hodgson’s Coll. 1863, p. 3). 

Consideiiug that the list of Nepal bats is a short one, the number 
of errors that have collected about it is more than usually largo. 


XVIII . — Notes on some recent Neolithic and Palmolithic Finds in South 
India, — Sy R. Bruo^ Footk, F. G. S., Suiwrintendent of the Geo^ 
logical Survey of Indiuj Fellotv of the University of Madras , — Oom^ 
municaled by tub Superintendent of the Indian Museum. 

[Bcceivcd and Road Anguat. 3rd, 1887.] 

(With a Map— PI. XI.) 

Contents. 


§ 1. Tutrod notion. ^ 

§ 2. EarHoat recorded finds in South India. 

§ 3. Mr. Fraser’s discovorios ni Rollnry, Letter to the Geological Magnsino, 
1873. My finds in Bollary District and the South Maliratta Country, 
exhibited at the Yienna International Exhibition and presontod to tho 
Geological Survey Museum, 1873. 

§ 4. Mr. Valentino Ball’s paper “ On tho Forms and Geographical Distribution 
of Ancient Stone Implements in India,” 1878, 

§ fi. Finds in Salem, Tiunovelly, Madura, Trichinopoly, Nulloro, and Kistna 
Districts, and the Nizam’s Territory. Absence of littoral Kitchen- 
middens of tho Danish type. 

§ 6. Collection, of Celts from North Arcot District described by Mr. John 
Cock burn. 

§ 7. Cache of Neolithic Implements and Pottery at PstiiHd, Banaganapallo 
State, Kornul District. Finds in the Yerra Zari Gabbi, in Billa 
Surgam, and other Caves, 1883 — 85, 

§ 8.® Tho Neolithic Settlements of tho Bellary-Anantapnr Country, 1884 — 87. 

Slag and Cinder-mounds and Camps. Celt -factories. Selection of gra- 
nite-gneiss hills for tho great majority of tho settlcmonts. Varioties of 
implements, Ac. found. Varieties of stone selected for use. Pottery 
and other implements. Connection of tlio Neolithic and Iron Ages. 

§ 9. PalsDolithic remains from tho shingle-fans at base of the Copper mountain, 
south of Bcllary. 

§ 1. So many communications have been made to this Society on 
the subject of prebistoric stone implements of various ages, discovered 
in different parts of India and its dependencies, that I should hesitate 
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boforo making a further one, did I not believe that I have really fresh 
matter of great interest to lay before you, having during the last few 
years made various finds which determine the age of a hitherto uncer- 
tain group of remains, and throw light on the connection of the Neolithic 
and Iron ])eriods. The mere discovery of important centres of manu- 
facture of Neolithic or polished stono implements is by itself a point of 
grcai interest, and I have the pleasure of informing you of the discovery 
of several centres of the kind. 

Most archroologists regard it as a well-established fact that our 
ancestors, to speak of mankind generally, passed through at least three, 
and in some countries four, grades of progressive civilization indicated 
by tlio character and material of their weapons and domestic imple- 
ments. 

In South India, up to., the present day, throe of these grades, or 
periods, are known to have been passed through by the old inhabitants ; 
the Kudo Stono Period, the Polished Stono Period, and the Iron Period. 
A Bioiize or Copper Period has not, so far, been traced in the south, and 
iron had been introduced among the people living in the Southern 
Deccan, and was probably manufactured by them at the same time that 
they wore still using and making implements of polished stone. 

I have used the terms Paleolithic and Neolithic not only because 
they are extremely convenient, but because, so far as South India is con- 
cerned, they ai’e, so far as our present knowledge goes, very fit and suit- 
able terms. Abundant geological evidence exists in the south that a 
great pei-iod of time elapsed between the era of the old Stonc-chippers 
and that of the Stone -polishers. 

Whether the latter were descendants of the former is at present 
impossible to say, for no cvideiioo has been yet found to prove or dis- 
prove the idea. 

§ 2. The former existence of the old Stono-chippefs in South India 
was unknown till 1863, when I had the good fortune to discover the first 
chipped implement in a lateritic gi’avel at Palaveram a few miles south 
of Madras. A few months later. Dr. King and I had the furtlicr good 
fortune to come upon another lateritic gravel some forty miles north-west 
of Madras, where implements, all made of quartzite, occurred in situ and 
abundantly. A fine series of these, including many of the type speci- 
mens figured in my papers in the Madras Literary Society's Journal 
and the volume of the Norwich Prehistoric Congress (1868), is now 
in the Indian Museum. 

At that time, no discovery of Neolithic or polished implements had 
been published, nor, so far as I know, had any been made, and it fell to 
xuu to make the first discovery of such during the course of the follow- 



Palaeolithic Finds in South India. 


261 


1887.] 


ing year, 1864. This find (a ring-stone) was noticed in my paper on the 
Palaeolithic implements published in the Madms Journal of Literature, 
and is now in the Indian Museum. Not very long after, I found a good 
celt near the Arcohum junction of the Madras Railway, which was also 
recorded in the same paper. 

In 1865, it became known that celts of diverse shapes and sizes and 
in largo numbers were to bo seen in little shrines, or stuck up on end 
round the foot of sacred trees, close to many of the temples on the 
Shevaroy hills in Salem District. Considerable numbers of these woro 
procured, and some found their way into the British Museum, but, so 
far as I know, nothing was published about them. In the same year, 
I found a small, but very well made, celt about eleven miles south of 
Nellore. * 

A solitary celt was reported as foupd on a hill near Morcara in 
Coorg, and the find, which was communicated to this Society in 1868 by 
Mr. H. A. Mangles, has repeatedly been (pxotod by various writers, Mr. 
W. T. Blanford, Mr. V. Ball, and Mr. John Cockburn amongst them, as 
the first made in South India, my Arconurn celt being ignored, though 
published in 1865. 

§ 3. The next Neolithic discovery in the south wa^ made by the 
late Mr. William Fraser, M. I. C. E., about 1872, when ho was District 
Engineer oE Bellary. I first lieai’d of his discovery from himself towards 
the end of that year. He had found numerous celts and chisels in various 
stages of manufacture and use, together with eorn-crushers and mealing- 
s tones, and much broken antique pottery on two hills, the North Hill at 
Bellary and the Peacock Hill five miles to the north-east. Mr. Fraser very 
kindly took me to both hills, and afforded mo the pleasure of finding 
some specimens for myself, to which he added a few more from his own 
^mall but choice collection. 

On taking leave of him, I urged him strongly to communicato his 
discoveiy to some scientific society, wliich ho promised to do, but un- 
fortunately never did. Ho died suddenly a few months later, and his 
collection of celts was lost, probably thrown away in ignorance of its value. 
It incfiided some good celts and several remarkably good specimens of 
the long narrow chisel typo, a form which, so far as 1 know, has not 
yet been found in other parts of India. 

On my way from Bollary to Gadak, I passed a notable conical 
mound of slaggy cinders which stands in the middle of a small pass, 
the Budi Kanama, across a line of hills about sixteen miles west of Bel- 
lary, and has been described several times by various writers many years 
ago, among them by no less excellent an observer than tire late Captain 
Newbold. It has been held to be of volcanic origin, and the natives 
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regard it as the funereal mound of some great Eakshas or demon. I 
had only a few minutes to devote to looking over it, as I was on the 
march and much pressed for time. Brief as my search was, I found one 
celt and some mealing-stones and corn-crushers in the little rain-gullies 
cut in the sides of the mound, and on several lumps of slag found the 
impressions of stalks of coarse straw ; this sufficed to disprove the 
volcanic cone theory, so I went on. At Hampasagra, sixty miles west of 
Bellary, I found a good celt lying on the top of the bank of the 
Tungabhadra. In the South Maliratta country, I had made a few good 
finds in the two previous years, the best being some seven or eight good 
celts of medium size on the top of a small hill fifteen miles south-west of 
Kaladgi. I did not publish any separate notice of these finds beyond a 
brief reference to them in a letter to the Geological Magazine, in which 
I also drew attention to Mri Fraser’s discovery. This letter appeared 
in April 1873. Some of those (with my Bellary specimens and a 
very fine collection of Palajolithic implements that I discovered in 
fiuviatile gravels in the banks and beds of the Malprabha river and its 
main southern affluent, the Benihalla), I exhibited at the Vienna 
International Exhibition in 1873. My collection was much admired by 
the Austrian ai'chroologists, and I was strongly pressed to sell it, but de- 
clined, and afterwards presented it to the Geological Survey Museum, to 
which it was sent from Vienna. In 1882, it was made over to tho 
Archooological section of tho Indian Museum, together with all tho 
other collections of Pala3olithic and Neolithic implements. 

§ 4. Among tho number of those who saw and examined my speci- 
mens in tho Vienna Exhibition was Mr. Valentine Ball, then of tho 
Geological Survey of India, a gentleman who had made various com- 
munications to this Society on the subject of stone implements in India. 
In 1878, Mr. Ball read a paper before the Royal Irish Academy, witli, 
elaborate tables showing the distribution, in India, Burmah, and parts of 
the Indian Archipelago, of stone implements of all kinds. Mr. Ball 
forgot my Bellary specimens, overlooked my letter to tho Geological 
Magazine, and ignored the various references to Neolithic finds made in 
my various papers on Stone Implements in South India. Tho Shevaroy 
hill celts he had not heard of, and he assumed Mr. Mangles’ Coorg celt to 
be the only Neolithic implement ever found in South India. On this 
very slender foundation, Mr. Ball built up a decidedly bold, if not 
hazardous, theory that the occurrence of polished celts only in the 
north-eastern quarter of India and in Burmah, of only chipped imple- 
ments in the southern half of India, and of only cores and flakes in tho 
north-western quarter of the country, was due to the different im- 
plements having been made by diffei'ent races of men occupying these 
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three distinct provinces, which met and slightly overlapped each other 
in Central India. Here and there, it was true, a few implements 
characteristic of one province occurred well within the limits of another, 
but such an occurrence was to be treated as what is geologically termed 
an “ outlier ”, and held not to affect the general validity of the theory. 
Mr. Ball rejected the terms Neolithic and Palceolithic for India as con- 
veying erroneous ideas of progression. He says in the paper refori’ed 
to, The different forms of implements seem to bo rather indices of 
race than time.” The early inhabitants of South India, according to this 
theory, attained only to a much lower platform of civilization than did 
those of North-eastern India.* While passing his paper through the 
press, Mr. Ball became acquainted wifch the collection of Shevaroy hills 
celts in the British Maseiim, which seems to have staggered him some- 
what, but he still stuck to his theory and merely added a note in the 
press to this effect ; “ If the locality ” (the Shevaroy hills) “ is authentic, 
we have another instance of an outlier. Such exceptions to the main 
features of distribution will possibly be from time to time discovered, 
but they must become very numerous before tliey can bo considered to 
outweigh the facts upon which the general conclusions in this paper 
have been founded.” , 

Mr. Ball’s paper remained unknown to me for more than six years 
after its publication, else I should have written at once to show how 
ill-founded it was, in view even of the knowledge of Neolithic remains 
then existing. When I did become acquainted with it, rather more 
than three years ago, I was making almost daily fresh discoveries of 
Neolithic remains in the South, and had not time to write a paper in 
reply, but mentioned it in a letter to Dr. John Evans, F. R. S., the 
greatest living authority on stone implements, and he communicated 
this letter and some others about my new finds to the Anthropological 
Society, in who*se Journal for August 1886 an abstract of them was 
published. 

§ 5. The Shoyaroy Hill celts constituted the earliest Neolithic 
find made south of the latitude of Madras, and twelve years elapsed 
before any further discoveries were made in that direction. In 1878, I 
found the cutting half of a small celt at Uta Kovil four miles north-east 
from Arrizur in Trichinopoly District. Tanjore District yielded no 
Neolithic implements, and Madura District was also very unprolific, the 
only specimens found being two chert cores and a chert fiake with a 
serrated edge formed by 7 consecutive sm^ill notches in close apposition. 
These were found on the surface of gravels of very recent formation, 

* Tho question of the distinctuosa of tho two stono ages will be referred to 
again later. 
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Of uncertain age, but probably Neolithic, is a carved bone pendant 
that I obtained in 1883 out of the mud of a very interesting submerged 
forest at the west end of Valimukkam Bay on the south coast of the 
Ramnad zamindari. This is the only piece of worked bone that I know of 
as having been found in South India, excepting some cut bones discovered 
in the ossiferous caves of Billa Surgam in Karnul District. The 
pendant was in all probability used as an ear ornament. It is pierced at 
the thinner end by a small well-drilled hole, and shows four incised lines 
going clean round it, one a little below the perforation, the other 
about above the round, thicker (lower) end. It was probably well- 
polished, and, thougli weathered, is still smooth enough to be rather 
glossy. I had lioped to find much of value in the Valimukkam sub- 
merged forest, my first visit of a few minutes duration having given 
mo the bone pendant, but, on* re-visiting it last year, I found that the ac- 
tion of a small I'iver which opens into the bay close by, combined with a 
heavy surf, had covered over the greater part of the old forest area with 
a broad sandbank, while the surf had removed a largo number of the old 
tree stumps which had been visible at low tide at the time of my first 
visit. I had a long tramp about over the peaty mud flat still remaining, 
but found nothing more than a piece of old pottery too much rolled to 
show its real character. 

At my first visit to Cape Comorin in 1809, I was struck by the large 
consumption of shellfish made by the fishor-folk living in the coast 
villages, speculating that their ancestors might liave had similar tastes, 
and 1 hoped that an examination of the coast would show the existence of 
middens, such as proved so wonderfully rich in prehistoric remains on 
tlio coasts of Jutland and Schleswig. In 1881, 1882, and 1883, 1 carried 
out the geological survey of South Travancore, Tinnevclly, and Madura, 
but unfortunately found no true kitchenmiddens, and fear that none will 
be found there, for ray work, though not absolutely exhaustive, was very 
close in many places where such remains might have been expected. 
The remains of slicllfisli, chiefly of a large species.of Mytilus^ lie about 
in groat quantities in many places near the coast and, here and there, 
at places far inland, but they do not occur in sufficiently great accum- 
ulations to deserve the name of middens, or to hide any prehistoric 
remains. 

The Neolithic remains I obtained in Tinnevclly (in 1883) were cores 
and flakes of a chert foreign to that part of the country. They were found 
at the south end of the red sandhills forming the “ teri ** west of Sawyer- 
puram, a well-known station of the Gospel Propagation Society’s Mission, 
eleven miles south-west of Tutikorin. The south end of the teri had been 
largely denuded by wind action, which had icmovod the fixqd rod sand 
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to a depth of 15 or 16 feet, and exposed a dark red surface of hard 
sandy loam over an area of several acres. On this surface, I noticed 
some flakes of a brown chert I had seen nowhere in the South, -and 
these flakes led me to search closer, and I soon found several well-made 
cores of the Jabalpur type. With the chert flakes were a few of limpid 
quartz, also a foreign stone in that immediate neighbourhood. A 
number of fragments, mostly small, of antique red pottery accompanied 
the chert implements and showed strong signs of having had their edges 
much worn by the action of “ sand blast at some previous time when 
the teri* was in a moving condition. 

The northern part of the Carnatic had previously yielded mo a few 
Neolithic implements, a ^small but perfect celt eleven miles south of 
Nellore (1865) and half of a large riiig-stoiio the drilling of which had 
never been quite completed. This ring-stbne, or perforated hammer, 
was found in 1875 at Verna varam ten miles north-east of Ongoze and 
close to the northeim boundary of Nellore district. 

Some four miles to the east of the famous Amravati tope, I found 
(close to the village of Vayikunthipuram, on the south bank of the 
Kistna) what appears to bo the body of a good-sized celt minus the 
cutting edge. This was made of a buif and purple mottled* sandstone of 
upper Grondwana ago. The only other implement made of this mateiial 
was a cylindrical fragment (wanting both ends) of doubtful use, 
unless it may be regarded as part of a prehistoiic rolling pin.*' This 
I got on the site of a Neolithic settlement at Jerlacherru, nine miles 
W, of Kammamet in the Nizam’s teiTitory. The settlement had existed 
between two granite-gneiss hills, and the fields all round were covered 
thickly with fragments of high class antique pottery, I could only 
mourn the hard fate which denied me time to examine this very pro- 
mising locality. • 

Another Neolithic site, on the left bank of the Umni-em, 3 or 4 
miles south of Kammamet, that I could only pass by on the march 
looked also very promising. 

I rllust not forget to mention that I picked up the pointed end of 
a celt just south of the village of Matur, 27 miles south-east of 
Kammamet. 

Proceeding westward, I came across a small hill of granite-gneiss 
south of Poolloygooda (21 miles east by south of Bonagiri), where 
were a considerable number of highly polished deep grooves worn into 
the hard rock. From their shape and size, I inferred they must have been 

* Teri is the name given by the Tamil people exclusively to the great drifts of 
red sand which form so remarkable a feature along the eastern side of Tiinnevelly 
District. 
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made in grinding the cntting edges of celts, and my inference has since 
been confirmed by finding similar polished grooves on granitoid hills in 
the Bellary country which were groat centres of the celt manufacture. 
The grooves were about 10 to 14 inches long, about 1\ wide in the mid- 
dle, and tapered ofP to a sharp point at either end. The greatest depth 
of the groove was at the centre and varied from 1^ to nearly 2 inches. 
The polish was best preserved in the grooves that had been filled up 
with soil washed in by rain. 

A few miles west of this place, I came on a large dyke of very fine 
grained greenstone, the surface of the western end of which, near the 
village of Arur, had been considerably broken up and yet showed no 
signs of ordinary quarry work ; a large quantity of debris of an uncommon 
character lay about, which struck me as having possibly been produced 
in the manufacture of stone implements ; some of the fragments being 
very shapely flakes. A few minutes* search gave mo a well-shaped celt 
in the first or rough stage. Farther search would I feel sure have pro- 
duced more evidence as to this having been a celt factory, but I had 
not the time to spare for it. 

§.7. In October 1883, 1 had the pleasure of making a very inter- 
esting find at®Patpad, a small village 4 miles west of Banaganpalli, in 
Karnul District. The spot on which the find was made is a piece of 
slightly irregular ground, triangular in shape, and enclosed between the 
high road, the end of a small limestone ridge, and a small stream which 
runs south-east into the Sum river, a confluent of the Penem, or Northern 
Pinakini. Near the centre of the ground, I noticed a few fragments of 
bright red antique pottery sticking in the sides of a tiny rain-gully. 
Being greatly taken up with excavations in a large cave some distance 
off, I thought no more about them ; but, a few days later, having found 
some interesting prehistoric pottery at some depth in excavating in one 
of the passages of my cave, and taken a great deal of trouble in getting 
all the pieces and sticking them together, my head servant, a bright and 
observant little Madrassee, excavated some of the broken pottery I had 
seen in the rain-gully just referred to and pieced it together into a very 
shapely bowl. After that, ho dug over several square yards of the ad- 
jacent ground, under my superintendence, and wo unearthed a consi- 
derable number of articles of pottery of various shapes and sizes, but all 
broken more or less. They were buried only 6 or 6 inches below the 
surface, and the place where they lay was just in the regular track of the 
village cattle to their drinking place and thus crossed every day 
several times by large herds. The wonder was everything had not been 
reduced to powder. 

The different vessels found are mostly of admirable shape, seyeral 
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of them really elegant. They are of the typical glazed red and black 
earthen-ware so characteristic of the prehistoric graves of Coimbatoor 
and the Nilgiris. .Two forms are, so far as I know, peculiar to that find, 
the one is like a flower-pot with an extremely small base, the other is coni- 
cal with slightly excavated sides and no base, so that it must have been 
perched on a ring-stand when in use, and not hold in the hand. Several 
such rings fitted for larger vessels were found there. In the soil which had 
filled some of the vessels, I found several good agate and chert cores, 
and a few iron implements of (with one exception) small size ; long 
arrow-heads with strong barbs, one of which is now in the Indian 
Museum collection, and other forms. With these were several green- 
stone corn-crushers, a la^e stone pestle with polished sides, and a highly 
polished sly king- stone, or slickstonc, nnide of a hornblendic rock. There 
were also a small number of point bones tdo much broken to identify. 
In addition, I found a small white bead made out of some shell, a human 
promolar, a shell- scraper made by grinding away the lower half of 
one valve of a unio shell, and, lastly, a pottery spindle- whorl. The sur- 
face of the ground a few yards to the east, which was freely scattered 
over with broken antique pottery, yielded a good number of agate and 
chert cores and flakes, all of the Jabalpur type, also a vaHety of larger 
flakes, and several small but well worked scrapers. One of these latter 
is an exact match to an old flint scraper from Yorkshire which I 
have in my collection. A large quantity of mostly bright- coloured 
pieces of chert, agate, jasper, quartzite, and lydian stone was also collected 
on the same bit of ground ; having doubtless been brought there to be 
used in making flakes ; all these stones arc foreign to that immediate 
neighbourhood, and the agates and lydian stones must have come from a 
distance of 40 miles at the very least. Some of the pottery found in the 
Yerizari-gabbi (cave) is ornamented in precisely the same way as the 
large fragment of a pot (found lately at Quetta together with a very fino 
ringstone and a jasper corn-emsher) which Mr. Wood- Mason is exhibit- 
ing to-night.* No celts were found at Patpad, but I got a broken cylin- 
drical •hammer on the path leading to the Yerrazari-gabbi, and, as I 
shall show presently, cores and flakes and the prehistortc red and black 
glazed pottery occur largely, together with celts and a variety of other 
typical Neolithic implements, in various places to the west of Patpad ; 
such being the case, I do not hesitate in regarding the Patpad find as 
late Neolithic overlapping into the Iron Age. The whole find was pre- 

* Pottery with the same peculiar ornament has also been found on the North 
Hill Bellary and at Palavaram close to Mndran. ™ Identically the same ornament 
appears also on pottery figured by Sir William Dawson from the old Bed Indian 

city of Hoohelagas in Canada. 



R. B. Foote — Notes on some recent Neolithic and [No. 3, 


Bnmably a caclie rather than a burying place. A very fine chert fiake, 
with an excellent core of the same material, was found at Paspalla, a 
village some 9 miles west of Fdtpad. 

§ 8. I come now to the most interesting and important part of my 
subject, the occurrence of numerous Neolithic settlements in the Bellary- 
Anantapur country, to which I proceeded at the end of 1884 to take up 
the geological surve/ of that region. Jllver since my expeditions with 
Mr. Fraser to the North Hill and the Peacock Hill, I had been longing to 
revisit that quarter, and my desire had been much increased by my great 
find at P&tpid. 

1 was most anxious also to settle if possible the real nature of the 
great cinder-mound at Budikanava which 1 ^have already referred to 
above. 

I revisited the North-hill at Bellary with much success and initiat- 
ed a friend, Mr. Justin Boys, the Agent of the Madras Branch Bank at 
Bellary, into the delights of celt-hunting, which he has since followed 
up with a very satisfactory result, namely, the discovery that the north 
and east sides of the Bellary Fort Hill were also at one time inhabited 
by the Stone-folk. 

At the first possible opportunity, I revisited the Peacock Hill, or 
Eapgallu as it is called by the country people, Mr. Fraser had taken 
me up and about the southern side of Kapgal, and we had secured but a 
small quantity of implements, mostly celts and chisels, but noticed no 
special signs of manufacture. On my second visit, I explored the 
whole hill, and, on the northern side, near the summit, found abundant 
traces of the manufacture of implements and of the residence of the 
manufacturers. Kapgal had evidently been a settlement of the Stone- 
folk for a considerable period and an important centre of celt manufac- 
ture. The traces of residence were very numerous , in the shape of 
small terraces revetted with rougli stone walls, great accumulations of 
made ground full of ashes and broken pottery and containing many im- 
plements of all sorts, a largo proportion of them damaged, many so 
much so that they had evidently been rejected as useless. Boaes of 
bullocks, chiefly Jbroken, occur pretty numerously and especially in the 
ashy parts of the made ground. Other traces of residence were small 
tanks made by damming up the little stream which drained the northern 
side of the ridge. Large blocks of the local granite-gneiss had been 
hollowed for some purpose or other and so well worn by use, or purpose- 
ly fine-tooled, that their inner surface was all but polished. A number 
of these had evidently stood close to the structures that I assume to 
have been tanks. Some still remain there as if ready for use, but many 
have been broken, and their fragments lie close by. These, block* 
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troughs were not deep enough to hold any quantity of water, but may 
very likely have been used for mixing some kind of dough, for which 
they were very well adapted. A few blocks showed very shallow hol- 
lows, and Buoh hollows are very common on rock surfaces, both in the 
open and under rock- shelters. Some of these I believe to have been 
mealing-troughs in which the grain the people used was finely mealed 
with mealing-stones after having been roughly bruised with smaller and 
lighter corn- crushers. Both of these kinds of implements are met with in 
great numbers here and in almost every one of the many settlements of 
the folk that I examined in the Bellary- Anantapur country, and are 
especially numerous where great accumulations of ashes and other 
kitchen stuff are met with. 

The signs of manu/acture of implements I found on Kapgal con- 
sisted of large numbers of unfinished celts ‘in all possible states of com- 
pletion and great quantities of fiakes struck off from the selected frag- 
ments of rock in the process of fabrication. In the case of Kapgal 
settlement, the stone to be worked was procurable on the hill. It is a 
fine grained pale greenstone (diorite ?), which occurs hero and there in 
irregular bands of some thickness within the mass of a huge dyke of 
coarse black diorite that runs along the northern slope of the hill 
parallel with its axis. In other settlements, the celts were found to be 
made from pieces of greenstone of oenvenient shape collected from dykes 
which in many cases occurred only at considerable distances ; and, in 
these cases, the makers often worked up pieces whose exterior was 
greatly pitted by weather action and did not take the trouble to remove 
the weathered part except where the cutting edge was made. In some 
few instances, pebbles were selected and so chipped as to utilize one or 
other of them naturally. At Kapgal, this was not the case, and conse- 
quently the celts there found have a much more recent look than those 
from many of the other settlements. 

There is a great variety also in size and shaj)e among the celts and 
chisels, especially the former. This was doubtless intentional to suit 
specia^purposes, but to some extent the makers evidently accommodated 
themselves to the shape of the rough stone selected for treatment. This 
cannot fail to * strike the eye when a large series of the implements is 
examined. Great differences in skill, in taste, and in patience must 
have existed among the workers ; the beauty of shape and finish of the 
implements varying so very greatly. Some are really elegant in shape 
and others downright clumsy. The stages of manufacture through 
which the more or less caiefully chosen rough stones passed were cer- 
tainly four in number, — chipping and picking, grinding and polishing. 
The first stage, the chipping, was in all probability done by means of 
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stone strikers, hammers, in fact, without handles, of which large num- 
bers of all sizes and weights occur in all the settlements in which the 
manufacture was carried on. In the second stage, the surface of the 
chipped implement was picked or “ pecked ” over with a sharp-pointed 
striker (by which all the little ridges between the numerous chipped out 
surfaces were broken down and the surface rendered approximately 
even), and great labour saved to the grinder, who put the implement 
through the third stage* of progress, and gave it a good sharp and even 
cutting edge. The fourth and final stage consisted in polishing the 
implement all over. 

The grinding and polishing was done by rubbing the implements 
backwards and forwards on the surface of thp granite rocks, or of big 
blocks, which became worn into the shallow elliptical troughs above 
referred to, and of which several were met with on the Kapgal hill ; on 
some of the other settlements, these are very numerous and occur in groups 
where the grinders had sat together sociably over their work. On the 
Budihal Hill, in Anantapur District, 8 miles south-east of Bellary, are 
several remarkable groups of these polishing places. They are placed 
on high rock terraces, regular coigns of vantage commanding good 
views over thb country where the operators could work and watch with 
great ease. On one rock teri*ace, twenty are to be seen in a space just 
15 yards square. Other polishing ffoughs are found well under cover of 
great rock shelters, or in small caves, where perfect shade was obtainable 
during the heat of the day. 

The implements lay about exposed on the surface or partly im- 
bedded in the made ground, and some were found at a depth of 2 or 3 
or more feet, where rain-gullies had cut deeply into the made ground. 
In every case in which I obtained numerous implements, the quantity 
of broken pottery was also very great, and I hardly aver got the one 
without the other; and now, whenever I come across fragments of 
antique black and red pottery, I make a special search for implements, 
and very rarely fail in finding something of interest. 

The most numerous implements are strikers and com-ci*ushens, next 
to them numerically come the mealing- stones, then celts and chisels, the 
last being very rare. Less common than celts, but less rare than 
chisels, are worked scrapers of the Esquimaux type;; Cores and core- 
flakes are also rare, but I imagine many more would be found, if regular 
excavations of the made ground of the built, or natural, terraces were 
carried out and the material all carefully sifted. This I had no oppor- 
tunity of doing in any case, as my geological work did not admit of my 
devoting sufficient time for close research. In many of the settlements, 
numerous small stones differing in kind from the local rook were found, 
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such as agates, chert, Ijdian stone, and quartz of different kinds ; 

these had doubtless been collected to be converted into flakes and 
small scrapers, or, possibly, simply because of their bright and pleasing 
colours. In three places, stone beads of good workmanship were found ; 
of these two were of reddish carnclian, two of delicate green quartzite 
of extremely fine texture, and one of shell. Lastly, I must not omit to 
mention several pieces of tolerably soft deep rod heematite which had 
been rubbed down to smooth surfaces on one or more sides and in all 
probability been so rubbed down to furnish a pigment for decorative 
purposes, very likely as rouge for ther chocks of the Neolithic ladies. 
The North Hill at Bcllary yielded several of these, and I noticed other 
pieces of hiematite which had evidently been brought from a distance 
for some similar purposes, but had never been used. 

Of the dwellings of the Neolithic fofk, no positive traces remain ; 
from which it may reasonably bo inferi’ed that they were of rather 
perishable character, like the thatched huts with mud walls of so large 
a proportion of the lower classes among the present inhabitants of the 
Southern Deccan. It is useless to speculate about what they may have 
been like. Small roofless huts, with rough mud and stone walls, exist 
in plenty at some of the many settlements, but in each case there were 
manifest signs of comparatively recent occupation of the place, and in 
no case did I find any implement or fragment of antique pottery inside 
such huts, although I carefully searched many of them. 

Mr. Fraser discovered two settlements of the Neolithic people, those 
of the North Hill at Bellary and the south side of the Peacock Hill ; and, 
since December 1884, 1 have found over forty others, largo and small. Of 
these, I have prepared a list, which will bo found further on. I have 
indicated the principal ones on the map accompanying this paper, from 
which will be seen how they cluster together chiefly in the neighbourhood 
of Bellary. Of the forty odd I have enumerated, ton, judging them 
by the number of implements they yielded, may be reckoned as first class, 
eight, as second class, and the remainder, as third class. 

The respective positions of these difFerent settlements are of im- 
portance and show that the old Stone-folk had a very decided preference 
for occupying commanding positions which were defensible against 
their enemies. These they seem to have found preferably on the granite- 
gneiss hills so numerously met with in the Bellary- Anantapur country. 
Not a single one of their settlements is found on the non-granitoid 
hills in the immediate neighbourhood, though many of these are as lofty, 
or much more so. I have given much careful consideration to this 
important point, and think that four good and sound reasons appear to 
have prevailed with the stone-folk when selecting the sites for their 
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settlements. Doubtless, other considerations may have influenced them, 
but they are not so obvious. The four which seem to have mostly in- 
fluenced them were : — 1. The more perfect isolation of the granite- 
gneiss hills, which mostly rise singly out of the plains, or, if in clusters, 
are yet individually detached and therefore more suitable for defence 
than posts on continuous ridges, such as are generally formed by the 
schistose rocks. Some of the granite-gneiss hills are nearly perfectly 
castellated by the disposition of the rock masses. 2. Rock shelters of 
great efficiency and comfortable terraces are to be found in numbers 
on many of the granitoid hills, but hardly ever on the schistose hills. 
3. The collection of rain water and its storage would, from the nature 
of the ground, bo much easier on the average gr,anitoid rock than on the 
average schistose hill. 4. The schistose hills are, in very many cases, 
generally, in fact, surrounded by a heavy and broad talus most detri- 
mental to easy agricultural work. The granitoid Hills, on the contrary, 
form, as a rule, no great talus, but rise up straight out of the great cot- 
ton-soil plains, so that the Neolithic field labourers could have been 
quite close to places of refuge in case of attack from other tribes, and 
yet have been able to carry on their agricultural work. 

I only know one hand fide settlement situated on the schistose 
rocks, and this is in the open plain far away from any hill. This is near 
Sanawnspuram 16 miles N. by E. of Bellary. 

Yet another reason in favour of the granitoid hills is that, from the 
many bare sheets and scarps of rock which they show, they do not bear 
continuous slopes of long grass capable of being burnt over, as are the 
uninterrupted slopes of the schist hills. The absence of these great 
grass spreads was a great element of safety for the thatched huts on 
the hills. 

I referred above to the remarkable mound of slaggy cinders occur- 
ring on the Budi Kanama pass, 16 miles west of Bellaiy, which mound 
had been described by various writers 40 or 50 years ago, one of them 
supposing it to be a volcanic ash cone ! Captain Newbold, the most 
eminent amateur geologist and archoeologist that South Indsa has 
known, was another of these writers, and he favoured one of the native 
theories accounting for the origin of the mound, namely, that it was the 
result of a great funeral pyre on which all the dead killed in some great 
local battle had been cremated. Another native' legend ascribes this 
mound to the death of Edimbassurah, a great Rakshas, or giant, 
killed by Bhimasainah, one of the Panch Pandus. Captain Newbold 
rather opposed another hypothesis that the mound might be due to the 
celebration of some great holocaust of animals offered on the occasion of 
some great religious celebration. The proper way to test the real 
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origin of this mnch debated mound would of course be to cut a section 
through it, a work which ought to be executed by the Aroheeologioal 
Survey. The mound is certainly not the product of one huge burning, 
the cinder occurring in distinct layers 2' — 4' thick with thin layers of 
made ground between them. It was from these that the celts and 
various mealing-s tones and corn-crushors I found there wore washed 
down by action of rain. I noticed no other traces of i*csidonoc, nor any 
at all of a manufacture of celts. I cani^ot lielp inclining to the holocaust 
theory, for, in other cases (notably at the important settlement on Kuri 
Kuppi hill and at the quadrangular cinder camp west of Saiiawaspura G1 
miles N. by E. of Belhiry), the number of mealing-stones and corn- 
crushers was very large, many of them being imbedded in the cindery 
mass. Bones of animals, too, mostly bovine, occur frequently. Frag- 
ments of pottery too are very numerous. • Many of the marrow bones 
had been broken as if*to extract the marrow. I did not notice a single 
human bone in any one case, or any evidence pointing to a ceremonial 
cremation. 

The cinder mounds at Sanavvaspur, and the larger of the two west 
of Halakundi and near the foot of tho Copjier Mountain, form quadran- 
gles about sixty yards square by external measurement, the sides 
making a low breastwork much trodden down and cut by rain action. 
1 do not think they exceed 5 foot in height above tho general level, for 
I noticed no places that I could not overlook. 

Except in the absence of the signs of manufacture of iraplomonts, 
these two quadrangular cainp-like piles of cinder showed much the 
same style of things as occurred on many of the larger ash-covered 
terraces in the typical hill settlements. Celts and chisels wore proba- 
bly less numerous in the camps than on the bill terraces, but mealing- 
stones and corn-cyushers are quite <*i.s common, and broken pottery is 
not rai*e. At tho Sauawaspuram camp, 1 obtained fragments of two 
small bottle-shaped earthenware vessels. 

At the North Hill, Bellary, and several other settlements, I found 
numerqps lumps of haematite which did not appear to have been collected 
for conversion into any implement, for which purpose they were evidently 
unfit either from their small size or softness, and with them, here and 
there, were pieces of iron slag, which may not improbably be traces of the 
looal manufacture of iron. Similar indications of an iron-smelting in- 
dustry were found in considerable quantity by ray friend Mr. C. Garde w, 
Superintendent, Locomotive Department, Bellary-Kistna State Railway, 
in the great Neolithic settlement which formerly existed on the high 
ground south-west of the Guntakal Railway juuctiou. Strongly con* 
firmative of the existence of the iron industry at Bellary is to mj ap- 
35 



274 


R. B. Foote — Noteft on some recent Neolithic and [No. 3, 

prehension tho existence of a small brown earthenware tuyere which I 
found on tho east side tho Fort Hill at Bellary among a large quantity 
of broken pottery. This tuyere is now in my collection. 

Of special interest are two implements found respectively by my 
friends Messrs. Boys and Cardcw, the first a ring-stone found on Bellary 
Fort Hill, the second a wooden comb excavated from a thick bed of pure 
white ash in the Guntakal settlement. 

The ring-stone, of which Mr. Boys found one half, was a very large 
one of rather oval shape externally, but the Avell-drilled central hole is 
perfectly circular. 

A very fine collection of celts in various stages of manufacture 
and of other implements was made by another friend, Mr. Henry Gom- 
pertz. Deputy Supeiintendent, Madms Revenue Survey, on the north 
side of the Bellary Fort Hill, and on the Sangankal hills between the 
Bellary hills and Kapgul Hill. ♦ 

Up to the present, no celt has been found in South India which has 
been drilled for tho insertion of a handle, as were many European-made 
axes and hammer-heads. A very fine celt (in my collection) which was 
found on the Shevaroy hills shows, however, the commencement of a drill- 
hole on each of the broad sides. These holes are exactly opposite each 
olher and an inch or more from the middle towards the cutting edge of 
i he implement. Tho Celt-folk were, however, well acquainted with the 
art of drilling small objects in hard stone, as is shown by the well executed 
perforations of tho camelian and quartzite beads already mentioned. 

A specimen (also in my collection) from one of tho Bellary settle- 
ments shows the general outline of a typical celt, but the broad end has 
been left quite thick instead of being ground to an edge, while tho 
pointed end has been ground to a narrow chisel edge transverse in 
direction to that which should have been the broad cutting edge. There 
are no signs of use on this specimen, which, so far as I know, is quite 
unique ; and I am unable to imagine for what special purpose it may 
have been prepared. 

A few specimens of whetstones, or hones, have been foun^ in the 
Bellary settlements, which may perhaps have been used to give the last 
final edge to specially choice celts. I have two such in my collection 
which show strong marks of use. The marks are rather semicircular, 
and just such as would be produced by whetting the rather rounded 
edge of a celt. Mr. H. Gompertz found such a stone of rather flat 
shape lying on a piece of rock under a good rock shelter on the north 
side of Bellary Fort Hill. On the whetstone lay a small celt exactly 
as if it had been put down suddenly and never taken up again by the 
workman. 
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At Koganur, 7 miles E. S. E. of Davangere in Mysore, 1 pick- 
ed up from the surface a large lump of stone (quartzite, if 1 re- 
collect right) one end of which had been deeply ground into with such 
semicircular strokes. The stone had also been very well drilled right 
through the centre with a narrow hole a little more than an inch in 
diameter. No other traces of Neolithic remains accompanied this 
hammer, which, if fixed to a strong handle, must have formed a most 
formidable weapon, as the head weighs several pounds. By wliorasoevcr 
it may have been made, the artificer had a very good knowledge of the 
manner in which to drill a very hard stone. 

A remarkable fact with reference to the varieties of weapons and 
tools made by 'the Neolithic people of South India is the absence hithei’to 
of any traces of their having manufactured stone arrow-heads, such as arc 
frequently found in otlier countries occupied by tribes who had attained 
to a veiT similar grad^ of civilization. It is hard to imagine that the 
Neolithic people of the Deccan were unacquainted ivith the use of tlie bow 
prior to the first introduction of iron. That they used brass after be- 
coming acquainted with iron is clearly proved by the discovery of un- 
(|uestionablo iron arrow-heads in the Patpad cache and in many pre- 
historic graves in the South. With an abundaiico of stone, such as 
agate, chalcedony, lydian stone, jasper, and chert, fit for making arrow- 
heads, it is certainly most remarkable that no true worked arrow-hen ds 
have yet been found, and it is most desirable that all prehistoric exfdorers 
in India should pay special attention to this point. I have found some 
few flakes of chert and jasper that might have been used to tip an arrow, 
but I have found and seen none that were obviously prepared for that 
purpose. 

I give here a list of tho localities in the Bcllaiy- Anantapur country 
at which the Neqlithic folk have left traces of their residence and modes 
of life. 


List of Settleiuents with their direct distances from JJeLlary Fort. 
First Class, 


1. 

Kapgal, N. side of hill... 

5 miles N. E. 

of Bellary. 

2. 

Guntakal Junction 

30 „ 

E. 

of 

do. 

3. 

Budihal Hill 

24i „ 

S. E. 

of 

do. 

4. 

Iddapinkal Fort Hill 

19 „ 

S. E. 

of 

do. 

6. 

Ditto Main Hill..,. 

l«i 

S. E. 

• of 

do. 

6. 

Yelapadugu Hill 


S. E. 

of 

do. 

7. 

Daroji Hill 

18 „ 

N.W.byW.pf 

do. 
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8. Kuri Kuppa Hill ISxnilesW.H.W. of Bellary. 

9. Gadiganur Hill, foot of 21^ „ W. H. of do. 

10. LaWaram Hill 28 „ S.E. by E. of do. 

Second Class, 

11. Bellary North Hill — — — — 

12. Bellary Fort Hill — — — — 

18. Saudamma Konda (hill) 3^ „ N. E. of do. 

14. Sanarasama Konda (hill) 3f „ N. E. of do. 

15. Ram Durg Fort and Hill 24 „ B. N. E. of do. 

16. Karaiiiukalii Hill 18^ „ S.E.byE.of do. 

17. Tornagul Hill 16 „ W. by N. of do. 

I 

ThM Class. 

a 

18. Ka])gal S. E. side of hill 5 miles N. E. of Bellary. 
10. Halakote N. Fort Hill ... 31^ „ * N. of do. 

20. Ditto South Hill 31 „ „ of do. 

21. Maiiakurti Hill 33 „ N. E. 3^N. of de. 

22. Hospeit Hill (Alur Taluq) 26 „N. E.5°N. of do. 

23. Haiti Bellagul Hill 24 „ N. E. of do. 

24. Nagaradoni fort Hill 25 „ E, N. E, of do. 

25. Chippagiri Hill 27 „ E, by N. of do. 

26. Yerragudi Hill 42 „ E. by5°S. of do. 

27. Wajra Karur (low hill) 

W. of 3li „ E. S. E. of do. 

28. Hill ea.st of groat dyke 

cast of Urava Konda 32 „ S.E.byE.of do. 

2'J. Ui'ava Konda (hill) 26| „ S. E. by E. of do. 

30. Koto Koto West Hill ... 16^ „ E. S. E. of do. 

31. Bcder Bellagal Hill 6 „ W. by5®S. of do. 

32. Kolagal East Hill 3J „ N. W. of do. 

33. Ditto West Hill 6 „ N.W. of do. 

34. Hill N. of Badanhatti... 13 „ N. N. W. of^ do. 

35. Elgunda Hill 24 „ E. S. E. of do. 

36. Rupangudi Foi't Hill ... 13 „ S. E. of do. 

List of Cinder Mounds and Camps. 

37. Budi Kanama or Budi- 

gunta 13i miles W. 5®N. of Bellary. 

* 38. Hala Kandi Camp and 1 

mound 5 „ S. W. byS. of do. 

39. Sanawaspuram Camp... 20 „ N. 5^E. of do. 
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Smaller Cinder ’heaps. 

40. Rocks S. of Eapgal 4^ miles N.E. of Bellary. 

41. Kurikuppa Hill 18 „ W.N.W.of do. 

S: “ .. 

Captain Newbold mentions some cinder mounds on Elapgal Hill 
whicli if still in existence escaped my attention. The great cinder 
mound at Nimbapuram a little to the N. E. of the ruins of Hampi 
(Vijayanagar), I have not yet visited. Like the Budikanama mound, it 
is regarded by the natives as the cremation heap of one of the groat 
Bakshasas. It is singular that Newbold, though so keen an observer in 
many branches of science, should have so completely overlooked the 
celts and many other iS’eolithic implements lying so freely scattered 
about on Kapgal Hill and not unfrequently at Budikanama. It is more 
than probable, from his descriptions of the geology of the Bellary 
country, that ho must have examined pretty closely many of the other hills 
in that quarter where the Neolithic settlements now referred to occur. 
Only one explanation seems possible to account for so able an archinologist 
missing these finds, namely, that, his eye being untrained and his atten- 
tion not being awake to this class of prehistoric facts, he passed them 
by unheeded. It was not till many years after his time that the groat 
stir in the scientific world caused by the recognition (by Lyell, Prestwich, 
Evans, Ealconer, and the great leaders among French and German 
geologists) of the true value of Boucher des Perthes PalsBolithic finds 
extended to India, and was followed by the discovery of the Palieolithie 
quartzite implements of Palavaram and the Attrampakkam nullali, 
which really started prehistoric research in this country. 

The following list enumerates the varieties of implements made of 
stone which have been found in the Bellary- Anantapur Neolithic settle- 
ments. 


a. 

body 

narrow 

and 

round- 

—butt end pointed. 

h. 

do. 

do. 

and 

do. 

do. 

blunt. 

c. 

do. 

do. 

and 

flat 

do. 

broad. 

d. 

do. 

broad 

and round 

do. 

pointed. 

e. 

do. 

do. 

and 

flat 

do. 

broad. 

/. battle-axe type 



do. 

blunt. 


g. cutting edge, an abrupt wedge. 

h, do. a rounded wedge. 

%e whole body worked square. 

2. Chisels^.. a. body long and naiTOw. 

h. do. much wider than cutting edge, 
c. do. increasing backward to a thick butt ; edge 
transverse to general plane of body. 
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3. 

Hammers a. round. 



h, square 


4. 

Ring-stones. 


5. 

Pestles. 


6 . 

Corn-crushers, 

globular, 1^" — 2J'' diameter. 

7. 

Bone-crushers, 

do. Si"— 5" do. 

8. 

Strikers, 

a. thick type. 

9. 

Mealing-stoncs, 

h. flat type. 

10. 

S lyking-stones. 

(slick-stones). 

11. 

Sharpening- stones, . . . 

(hones). 

12. 

Sempers, 

a. heavy. 

b. light. 

c. circular. 

13. 

Worked flakes. 


14. 

Uiiworked flakes, ... 

triangular, “knife type,** &c., &c. 

15. 

Cores, small. 

Jabalpur type. 

16. 

Flakes from small cores. 

17. 

Beads. 


18. 

Reddle-stones. 


19. 

Stone vessels. 

bowl-shaped. 

20. 

Mealing places. 

deep, on rocks or detached blocks. 

21. 

Polishing places, ... 

do. do. 

22. 

Edging gi’oovos. 

do. do. 


The variety of stone selected for different purposes was consider- 
able as will be seen by the following lists. 


Varieties of stone selected for use. 


Clraiiite 

Gi*anite gneiss 


Epidoto gi*anite 
Gneiss (green). 


Greenstone of sevoi'al \ 
varieties i 

Quartz very rarely used... 
Siliceous breccia of ^ 
Dharwar age, very > 
m^Iy used ^ 


for mealiiig-stones and corn-crushers. 

r inealiiig-stones, mealing^troughs, polish- 
„ j ing and edging places on the rocks, 
C deep troughs for water. 

/ these were evidently very 
„ corii-ciTishers j favourite stonetf and 
„ mealing-s tones / often fetched from long 
^ distances. 

celts, scrapers, mealing- stones, corn- 
' crushers, strikers, hammers, pestles, 
Hakes. 

„ corn-crushers and scrapers. 


9t 


mealing-sioues. 
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Hornblende schist (a ' 
very silky variety)... ^ 


Quartzite. 


Hasiuatite, jaspery, 

Jasper, red 

Haematite,^ earthy red... 

Agate 

Carnelian 


Chert mostly of Lower 1 

Vindhyan age ) 

Lydian stone. 


/ celts of the flat type, very oommonly 
j at Gadiganur, olsewhero very rarely. 
( Pestles. 

C Sharpening stones, mealing-stones, beads 
I (very rarelj’). 
mealing-stoucs, corn-crushers, 
cores (rare), 
pigment, 
cores and flakes, 
beads. 

cores, flakes, flake knives, scrapers, strikers. 


Lydian stone. ... „ flakes and scrapers. 

The bulk of the neolithic pottery irf of very high class for Indian 
pottery, for, tliougli it will not at all compare with Etruscan and Greek 
pottery, yet many specimens liave been met with showing great elegance 
of form with very superior quality of the clay worked. As it is impos- 
sible to enlarge intelligibly on such subjects, unless tliey could be illus- 
trated by well-executed illustrations, I will make my remarks on this 
subject very brief,, reserving a full account of my pottery flnds till 
some future time when I shall have had them built up into shape and 
figured. The quantity of broken pottciy found lying about in the old 
settlements is very gre«at, and affords in many cases abundant proof cither 
that the population was veiy large, or else that the period of residonci^ 
represented was of great duration. I think all the pottery collected or 
examined by me at the different settlements was wheel-made. In point 
of size and shape, the articles found can only be described as legion. 
The patterns of ornament employed were also extremely numerous. I 
have lately begun to collect fragments of sufficiently large size to show 
the special patterns ornamenting them, and I can only express my sur- 
prise at the great variety of patterns the old potters had invented. It 
is the exception rather than the rule to find the same pattern used twice 
over. JJany of the patterns are so pretty as to cause very groat regret 
that they are known from fmgments only. 

None of the vast number of specimens I have examined belonged 
to angular mouthed vessels ; all without exception were round, but, with 
that limitation, they represented all possible varieties of shape, from 
extremely shallow plates up to rather elongated oval vessels of groat 
size and thickness of walls, and to narrow-necked bottles. 

I noticed no vessel with handles either external or internal,* but 

* The internal handles for suspending vessels over a fire without risk of the 
flames touching the suspending ropes, such as were used by the North American 
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a tolerable number were found which were famished with legs, probably 
three or four in number. In many settlements, I found fragments of 
flat saucer-like vessels perforated with many holes placed close together. 
These had evidently constituted strainers of some kind. 

I found several small, rather rudely circular, flat discs of pottery 
about 2 inches in diameter, the edges of which had been coarsely ground. 
These were very probably lids to lay upon the mouths of ^vessels re- 
(piiring to be closed ; such discoid lids are used occasionally now-a-days 
for the same purpose. 

The pots ornamented with a raised fillet marked with impressions 
trreatly resembling those to be made by a human finger* found in the 
Terra Zari Gaffi (Cave) struck the diggers whom I employed as very 
strikingly different from the pottery made locally at the present time, 
and they remarked upon this very intelligently. Indeed, the new and 
strange patterns of the old pottery called forth many more remarks 
than any of the other finds vve made in that quarter. 

In no case did I find any sign of the localities where the potters 
had followed their trade. These were probably well removed from the 
sottleiiients (whether the latter stood on the hills or in the plains), near 
to the rivers, <where suitable clays would be likely to bo found. 

§. 9. While camped at Halakundi 5 miles south of Bellary along 
the Bangalore road in December 188<ls T obtained some 20 or -30 chipped 
Palreolithic implements made of jaspery haornatite schist ; they are all 
of rather small size but of the typical shapes, oval, pointed oval with two 
or three of the squai’e-edged hatchet-shape so specially characteristic of 
the south of India. They were collected from the surface of a ploughed 
field which lies on a great fan or cone of dejection of detritus (chiefly heema- 
tite and hornblendic schists) formed by one of the numerous torrents 
coming down from the north-easteni flank of the Sugadevi belta or 
Copper mountain, the highest part of the band of Dharwar rocks lying 
south of Bellary. I am unable to offer any further evidence as to their 
origin at present,' but they are in typo utterly different from the rudest 
of the Neolithic implements, and they do not occur intermixed in any 
place that came under my notice. 

Similar implements occur at distant intervals in the talus fans 
along the Copper mountain ridge westward. Two good specimens were 

Indians, have not yot been found by mo, but they may have boon used. I have one 
piece of thick pottery wliicli might have served in such capacity. It would be most 
interesting if it were to be esttiblislied that the old potters of the two continents 
had both hit on this most ingenious expedient. 

* 1 am doubtful whether the impressions in question are really those of human 
Angers, for in none could I detect the impression of the edge of the nail. 
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obtained at Joga, a small village at foot of the northern ridge of the 
Sandar basin, 24 miles west of Bellav^. The majority of the specimens 
have been a good deal worn by rolling. I have had no opportunity of 
studying the circumstances under which they occur in the gravel fans in 
question, and merely wish to record the finds. 

The theory has been advanced that the implements of rude Palreo- 
lithic type are really the agricultural tools of the people, who, for other 
domestic or warlike purposes, manufactured the various wholly or par- 
tially polished implements generally classed as Neolithic. Tliis theory 
will, however, not fit in with the facts observed in the Neolithic settle- 
ments above described. Nearly all the implements of Palosolithic typo 
found in the Bellary country consist of jasperyhsomatito, only a very 
few of quartzite. Implements of these materials and of the older typo 
are extremely rare in the various settlements I have searched ; only 
two or three in all were found to the hundreds and hundreds of spcoiinens 
of the newer typos. It is impossible that the manufacture of hmma- 
titic jasper and quartzite implements should have been carried on to 
oven a veiy moderate ostont without leaving behind piles of splinters 
and flakes of the red and purple and brown stones of which tlioy woro 
made. These fiakes and splinters would bo quite as cou.spieuoiis on tlio 
granitoid hills as the green and black ones left in the preparation of 
the celts, chisels, and hammers made of greenstone of different kinds. 
The latter kind of splinters and flakes occur very largely, the former not 
at all. Furthermore, if the hnomatite and quartzite implements of the 
so-oalled Palieolithic type were the agricultural tools of the Neolithic 
people, how comes it that the former are not found largely in broken or 
at least used condition around the hills inhabited by their makers ? Tt 
is most unlikely that the people loft the rich black soil tracts around 
their strong places uncultivated, and yet, if those were cultivated by 
the particular form of tools they are assumed to have used, remains 
of the latter must assuredly bo met with liei'e and there near tljo 
strong places in question. As a matter of fact they have not been 
found in such localities, and, from their absence, only one inference 
seems reasonable, namely, that they woro not used as supposed by the 
Neolithic people, but belonged to another and older race. In none 
of the different latoritio gravels and other deposits which have yielded 
typical PalsBolithic implements in the Soutli has the faintest trace of 
any polished implement of any kind, or of any pottery, however coarse, 
been found. While the deposits in which the Neolithic remains occur 
cannot by any possibility be treated as geological formations — they are 
all of them manifestly accamnlaiions of matter entirely due to direct 
human agency, — and, geologically speaking, date only from yesterday. 
36 
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To my mind nothing can be clearer than the existence of a great break 
in time between the Palesolithic and Neolithic Periods in South India. 
Whether this great break will ever be closed in by future archeaological 
discoveries remains to be seen. 


XIX.— aur lea Arachnidea de V Aaie mdridionale faiaa/nt partie dea 
collectiona de V Indian Museum {Calcutta) , — Par M. B. Simon, de 
Faria. Communicated by The Superintendent op the Indian 
Museum. 

[Heoeivod Soptombor 22iid ; — Bead Kovomber 2ud, 1887]. 

, n. 

Arachnides recueillis aux Iles Andaman par M. R. D. Oldham. 

Fam. Attidse. 

1. — Cttjia alrolimbata, sp. nov. 

$ . Long. 1mm. Cephalothorax crassus convexus postice attenua- 
tus IsBvis, niger, in medio dilutior et rufescens, obscure rufulo-pubescens, 
vitta marginali latissima postice intcrrupta crasse albo-pilosa cinctus, 
parte ccphalica in medio fulvo albidoque pilosa et parte thoracica vitta 
media postice abbreviata et acuta alba notatus. Oculorum pili supra 
fulvi infra oculos albidi. Pili clypei crassissimi albidi. Oculi antici 
parum disjuncti in linea parum rocurva. Oculi ser. 283 vix ante 
medium (inter oculos laterales anticos et medios posticos) siti. Oculo- 
rum Borios 3a cophalothoiu.ce baud vel vix angustior. Abdomen oblon- 
gum, supra nigrum et squamulis micantibus parce omatum, in parte 
basilari sinuosa albo-marginatum et lineis mediis quatuqr albidis sinuosis 
et fere inordinatis notatum et pone medium linea transversa alba valdo 
dentata sectum, venter simpliciter fulvo-pubescens. Pedes, preasertim 
antici, breves et robusti, fulvo-ravidi, femoribus tibiisque ad basin atque 
ad apicem, patellis metatarsisque ad apicem nigro fulvove anpulatis, 
partibuB fulvis crasse albo-pilosis, tibiis anticis patellis non multo 
longioribas, aculeis validis et numerosis : patellis cunctis biaculeatis, 
tibiis metatarsisque anticis aculeis inferioribus et lateralibus instructis. 
Ghelso robustoe fusco-rufuleo, leaves, albido-hirsutse, margine inferiore 
sulci dentibus geminatis binis instructo. Vulvee plaga antice fovea 
parva semicirculari, postice plagula rufula Isavi et plana, recte transversa 
et utrinque rotunda notata. 

Port Blair. 

. 0. ainuatoi Dolesch. et (7. alburnoc Keys, sat affiuis, differt cephalo- 
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thoince crassiore pnbe ad mazimam partem simplioi) pictura oopbalo- 
thoracis et abdominis, etc. 

Nota. — Le genre Gytaa Keyserling (in L. Koch, Arachn, Austral.^ 
1882, p. 1380) se rapprocbo des genres Eurijattus Tboroll, Sccea L. 
Koch,* Hasarius E. Sim. (emend. H. adansoni)^ Ptocasius E, Sim., 
Ascyltus Karscb, Cocalus C. Koch, par Tarmaturo do la marge inforiouro 
des chelic^roB, qui offro deux dents geminees on mienx uno dent tros 
comprimoe cariniforme et echancree au sommet avoc les angles formant 
deux pointes aigues. — II se distingue du genre Euryattus Th., par 1’ airo 
oculaire parallels, nullement dilatce en arrii^re, des genres Secea L. K., 
Hasarius et Ptocasius E. S., par sa pubescence squameuso et la marge 
superieure des chelic^res pourvuc de 2 on 4 dents, tandis qu’elle n’ on 
ofEre que deux chez les genres cites. — II difEere du genre Ascyltus Karscb, 
par le cephalothorax non dilate ni coniqi^ aiix angles anterieurs et les 
tibias anterieurs pourvus d’ epines dorsalcs et lat^ralcs oxtornos. Enfin, 
il se distingue du genre Cocalus 0. Kochf par les yeux anterieurs ou 
ligne recourbee, les yeux de la 3® ligno 6videmmcnt plus potits quo lea 
latoraux de la premiere, les cheliceres modiocres et verticales dans lea 
deux sexes. 

Independamment des osp^ces decrites par Keysqrling dans 1* 
ouvrago de L. Koch, le genre Oytaa renformo encore lo 8. sinnatus 
Doleschall, classi par Thorell dans lo genre Plcxippus^ lo Plexippus laticeps 
Thorell, et pout-etro aussi les P. expectans^ ruher (Walck.), argentosus^ 
severus^ nimhatus, frontaliger^ ochro^^is, pupulus Thorell (Bag. Mai. etc. 
Ill) de Non voile Guinee, T auteur ne docrit malhoureusement pas pour 
toutes ces especes T armature des cheliceres, 

2. — CyLLOBELUSJ MINIACEOMICANS, sp, 710V, 

$ . Long 5*6mm. Cephalothorax uiger pubo subsquamosa pallide 

* Sccoa L. Koch 1879, nom prcoocupe quo noas proposona do romplocor par 
colni de Servxa. 

+ Le type du genro Cocalus cst lo C. eoncolor C. Koch, do Malaisio, qui nous 
parait dtre la m^mo ospOco quo leSalticm {Attm) forceps DolcBohall ; cot auteur a bion 
figure lA bifurcation do la dent principale ilos chiUiceroH. Lo Plexippus eryihroee- 
phalus G. Koch, de Java, appartiont probablomcnt au xn^mo genro, lo Cocalus 
cyaneus C. Koch, de Surinam, pour lequel C. Koch a plutard propoBc lo goiiro Psecas 
B* en eloigne au contrairc beauconp et parait plus voisin des Moivia. — FlusieurB dos 
espibceB decrites par Thorell sous le nom generique do Cocalus sont tr^s doutousea 
pour le genro (C. salax)^ par contro plusiours do sea Plexippus pourraieut lui ap- 
partenir (P. aper, catellus), 

i{! Pour lo genre Cyllobelus^ cf. E. Sim., Ann, 8oc. ent, Fr, 1885, p. 390. Le 
Balticus collingwoodi Cambr. (Proc. Zool. Soc. Loud. 1871, p. 621, pi. xliv f. 6) 
de Labuan, appartient peut-^tre k ce genre ; il se rapproche de 0. miniaceomicam par 
son ayatbme de coloration. 
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cinereo-viridi nitida obtectus, parto copbalica inter oculos posticos vitta 
transversa lata loviter arciiata, parte tboracica macnliB binis latis 
obliquis et viUa submarginali lata postice interrupta Isete miniaceo- 
piloHis ornatis. Oculornm pili faciei supra aurantii infra oculos albidi. 
Clypeus subglaber paululum retro obliquus ot in medio depressns, oculis 
auticis tan turn J angustior. Oculi antici contigui, in linea recta. Oculi 
ser. 2m fere in medio inter laterales anticos et posticos siti. Oculorum 
series postica cepbalothorace baud augustior. Abdomen ovatum, postice 
acuminatum, splendide viridi-metallico squamulatum, antice maculis 
binis maguis, pone medium vitta iransversa latissima medio triangula- 
riter dilatata miniaceo-pnbcscentibus et vittis transvorsis angnstioribns 
paliide cinereo-viridibus decoratum. Venter antice et in medio sub- 
glaber utrinque et prossertim postice squamulis splendide violaceo- 
micantibuB omatus. Sternum nigrum albo-squamiilatum. Pedes longi 
fulvi, valdo nigro-lincati, fomoribus aniicis fere omnino nig^is. Pedes- 
maxillares luridi, femoro infuscato. 

Port Blair. 

Fam. Lycosidse. 

3. — Sphedanus* margtnatus, sp. nov, 

2 . Long. Cephalothoi*ax oblongus fusco-rufoscens, pilis 

plumosis fulvis albisquo mixtis vestitus, vitta submarginali latissima 
valde flexuoso-dontata atquo in parte ccplialica lineis trinis (media 
recta lateralibus arcuatis) albo- pilosis ornatus. Oculi medii subeequales, 
aream evidenter longiorcm quam latiorcm et antice quam postice 
angustiorem occupantos. Oculi quatuor antici appropinquati subroquales 
lineam loviter rocurvam formantes. Clypeus oculis anticis non multo 
latior. Abdomen longo oblongura fuscum, supra pilis plumosis fulvo- 
nitidis subtus pilis simplicibus albidis dense vestitum. Chelaa fulvo- 
rufoscentes albido-setosto, margine inferiore sulci dontibus aoqnis trinis, 
superiore dentibus trinis medio majore instructis. Sternum olivaceum 
albo-pilosum. Pedes liitei, aculeis nigris longis et numerosis ut in 
S. undato Th. valde instruct! (vulva baud plane adulta). 

Port Blair. 

A S. undato Tborell praesertim differt cepbalothorace longiore et 
albo-variegato, area oculorum mediorum evideniius longiore, etc. 

Fam. Epeiridse. 

4. — Gasteracantha annamita, E. Sim., Act Soc. Linn, Lord. 1886. 

Commun aux lies Andaman : Port Blair, Havelock. 

* Snr le gonre Bphedanus, of. Tborell, 8tud% s. Ra^ni Malesi et Papuanit I, 
p. 182, Gfines, 1877. 



1887.] fatsani partie dea collections de V Indian Museum. 285 

Nota. — Stanneoclams canningensis Stol., qui m’ a communique en 
memo temps quo 1e precedent par I* Indian Mmeum, parait tr^s commun & 
Barren Island (Bale de Bengale). Contrairement aux conclusions quo 
nous avons donnee precedemment, cette espece poiirraifc n* cfcro qu* une 
varieto de 8. brevispina Dolescliall. Lcs caracteros quo nous avons 
indiques pour separer les deux formes s’ ofEaceut coiisid6mblomont 
chez les exemplaires du Barren Island. 

5. — CyCLOSA ALBISTERNIS, 8p. nOV. 

$ . Long. 7'bmm, Gephalothorax palHde luridus, longe albo-pilosus, 
anguste nigro-margiiiatus, parte cephalica postice inaculis gemiuatis 
binis divaricatis albo-opacis notata, ovato-elongatus, parte cephalica 
parum convexa hand constricta. Area ' oculonim mediornm loiigior 
quam latior, oculi postici*majorcs juxte coniigui, antici anguste scpamti. 
Oculi laterales a mediis sat late remoti utrinquo contigui et suba)qaalos. 
Glypeus oculis mediis anticis baud latior. Abdomen altissimum, oblon- 
gum, antice valdo promincns, simpliciter ot obtuse acuminatum, propo 
medium obtusissime vix distincte bitubcrculatum, postice attonua- 
tum et sat longe productum, apico obtuse trifidura, mucrono 
medio reliquis longiore et graciliore, tcstaceum pallide flavo- 
aurco-guttulatum, utrinque lovitor nigro-variagatum et striolatum. 
Mammillas nigrro. Sternum albo-opacum. Oris partes pallide testacero. 
Ghelao fulvos. Pedes breves, luridi, femoribus annulo submedio angusto 
et macula superioro subapicali, tibiis metatarsisque annulo apicali 
angusto nigricantibus notati, tibiis aculeis brevibus paucis munitis, 
metatarsis muticis. Vulvaa uncus rufulus acute triquetrus, supra ad 
apicem sulcatus, scapum fuscum transversum utrinque rotundum, in 
medio deprossum et plagula media rufula cordiformi notatum. 

d*. Long. 4'6?um. Gephalothorax paiilo latior et humilior, fuscus, 
parte thoracica in medio late dilutiore et rufula, subtiliter coriacous, 
parte thoracica in medio depressa ot sulco longitudinali abbroviato secta. 
Abdomen minus et praasortim angustius, postico broviter productum et 
simpliciter obtusum, fusco-olivaceum, in parte fasali liueis longitudinali- 
bus albis quatuor, medianis rectis postice divaricatis, lateralibusarcuatis, 
in parSe apicali punctis albidis biseriatim ordinatis ornatum. Venter ni- 
gricans. Sternum fusco-rufulum, maculis marginalibus dilutioribus oma- 
tum. Pedes, preesertim antici, longiores, coxis anticis fuscis, patellis f uscis, 
reliquis articulis luridis, annulo medio angusto et annulo apicali lato 
fuscis ornatis, tibiis metatarsisque anticis parce aculeatis. Tibia paris 
280 tibia paris loe leviter robustior et levissime arcuata, intus aculeis 
robustioribuB ot brevibus biseriatis 6 — 4 armata (serie inforiore dimidium 
apicalem articuli tautum occupante). Pedes-maxillares breves et robust! 
fuBCO-rufuli, bulbo maximo, transversim late ovato, apice apophysibus 



286 E. ^hmovL-^Aracknides de V Aaie mSridumale [Ko. S, 

tribiis mnnito, apophysi snperiore depressiiiflcnla late rotunda, media 
gracili sed obtusa, inferiore styliformi longe bifida. 

Var, 9 . Abdomen supra Titta longitudiuali rosea anguste argenteo 
fuscoque marginata laoto decorafcum. 

Port Blair. Havelock. 

0. anserijpedi Walck. affinis, imprimis differt in femina ceplialo- 
thorace lurido stemo albo, oculis lateral ibus a mediis remotioiibus, 
pedibus anticis brevioribus angustius annulatis, vuIvsb unco acutiore et 
rufulo, etc. 

Nota.— nous possedons aussi cette esp^ce do Ramnad (Hindoustan 
meridional). 

6. — Tetragnatha GRACiiis Stoliczka, Journ. Asiat. 8oc. ISeng. 
XXXIII. Pt. II, 1869, p. 244, pi. XIX, f. 2 (sub meta). 

Saddle Hill (North Andaman Island) ; Havelock. 

Parait commun. Ddcrit par Stoliczka des environs de Calcutta sous 
le nom gonerique de Meta. 

Fam. Avicularidse. 

Genus Satzicus nov. 

Cepbalothorax humilis subplanus hand vel vix longior quam latior 
sed antice valde attenuatus et fronte angusta, fovea thoracica pone 
medium sita valde recurva. Area oculorum a margine antico parum 
remota, saltern ^ latior quam longior. Oculi quatuor antici in linea 
validissime procurva somicirculari, medii lateralibus saltern duplo 
majores et a lateralibus quam inter se remotiores. Oculi postici mi- 
nutissimi utrinque contigui atque a mediis anticis parum distantes. 
Spntium inter oculos laterales anticos et posticos latissimum. Chelse 
parvoB, Bubverticales, muticee. Pars labialis coxesque omnino muticsE). 
Pars labialis paulo latior quam longior. Sternum sat latum sed antice 
valde attenuatum. Pedes ( d* ) sat longi 4, 1, 2, 3, aculeis paucis 
gracili bus muniti, tarsis metatarsisquo anticis longe sed parum dense 
scopulatis, posticis setosis sed tarsis cunctis fasciculis unguicylaribus 
validis munitis. Ungues bini graciles et (saltern posteriores) mutici. 
Patell 80 antic 80 tibiis non multo breviores. Trochanter paris 480 longus et 
teres, coxa non multo brevior. 

Generi Sarpedoni Cambr. (gen. mihi ignoto) sat affinis, difFert im- 
primis oculis mediis anticis lateralibus saltern duplo majoribus (in 
Sarpedone paulo minoribus) et fovea thoracica valde recurva (in Sarpedone 
recto trail 8 versa). 

Nota. — Le genre Sarpedon Cambr. (Proo. Zool. Soc. Lond., 1883, 
p. 353), qui nous est inconnu en nature, a et^ compare par 1’ auteur au 
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genre Moggridgea^ dont il parait cependent difE^rer grandement, ce 
dernier appartenant h la s6rie des Avicularidce trioniphi. 

II est selon nous beancoup pins voisin dn genre Leptopelma Ansserer ; 
r auteur ne parle pas des cb^lic^Si qui d’apr^ la figure (loo. cit., pi. 
xxxvi, f. 1) paraissent mutiques. 

7. — Satzicus akdamanigus, sp. nov. 

d*. Cepb.-tb. long. 5 mm. ; lat. 4*8 mm. Pedes I 15*7 mm. ; III 
15*2 mm. j IV 17‘3 mm. 

Gephalothorax fulvo-mfescens sublevis fulvo-nigroque longe se- 
tosus, area oculorum nigra. Abdomen breviter ovatum, fusco-test- 
aceum longe et orebre fulvo-sericeo birsutum. ObeloB, sternum, pedes- 
maxillares, pedesque fulva, pedes extremitates versus obscuriores. Pedes 
1 tibia patella non mult6 longiore baud incrassata, intus prope apicem 
calcare unico simplici ad basin crasso ad apicem abrupte graciliore, 
leviter uncato armata, infome ad marginem oxteriorem aculeis trim's 
gracilibus uniseriatis munita. Metatarso mutico. Pedes postici fere 
mutici. 

Port Blair. 

XJn seul exemplaire m^ile en tres mauvais 6 tat auquel manquent los 
pattes-mueboires et les pattes de la troisieme paire. , 

Nota. — La collection renferme en outre un certain nombre de jeunes 
araign^es, qui ne sout pas en etat d’ 6tre d^crites. Ces espies appar- 
tiennent aux genres Homalattus Wb., Oxyopes Latr., Argiope Sav., 
Nephila Leacb, Epeira Walck., Meta 0. Kocb, Hersilia Sav., Ohira- 
canthium C. Koeb. 
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§. 1. Introdnction. 

§. 1. Object and Scope. — it is my object in the present 
paper to bring together a* number of theorems in plane analytic geome- 
try Trhich have accumulated in tny hands during my study of that 
subject. Some of the simpler of these theorems have already beeu 
given in my Lectures on Plane Analytic Geometry, now in course of 
deliveiy at the Indian Association for the Cultivation of Science; 
a few have been enunciated elsewhere without demonstration ; most 
of the propositions, however, are here published for the first time. 1 
believe that either the theorems themselves, or the methpds of estab- 
lishing them are original ; and, except in a very few instances where 
I have inserted well-known results for the sake of avoiding disconnect- 
ednesB, I have considered them either for the purpose of giving a proof 
simpler and mere complete than that usually given, or with a view to 
throw' light on the connection between the various parts of the subject. 
As the different sections of this paper are, to a great extent, practically 
independent of each other, for the sake of facility of reference, an 
outlie of the principal topics discussed is added above.* 

• §. 2. Basis of Analytical Geometry, 

§. 2. Analysis and Geometry. — The notion of either space or 
number, or of both, lies at the root of every department of mathematics. 
Analys^ is the science of number ; geometry is the science of space ; 
but, as space is homogeneous, and, as every homogeneous substance 
can, by the choice of a unit, be represented by a number, space can bo, 
for mathematical purposes, represented by numbers ; hence, the possi- 
bility of applying analytical methods to geometrical investigations, and 
of founding a science of analytical geometry. This possibility was 
first realized into practice by the illustrious French mathematician Rene 
Descartes, who invented the method of coordinates. With respect 

e For a full analysis of this paper, see the Proceedings' for 1887, pp. 232-235. 
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to this method, there are two points which ought to be most carefully 
noticed. In the first place, to determine the position of any point, 
we must choose an origin, and, then, fix the position of the point by 
its coordinates, which may be defined to be independent quantities of 
the same order which fix the position of a point ; we see, then, that the 
two essentially distinct ideas of origin and coordinates are fundamental 
in this theory ; and, if we consider the matter for a moment, we find 
that the same two ideas are ever present in every system of coordinates 
that we may choose. Thus, looking to a comparatively modem part of 
the subject, the theory of Elliptic Coordinates, we see that the posi- 
tion of any point is determined by the lengths of the semi-axes of the 
conics which can be drawn through that point confocal to a given conic, 
called the primitive conic ; here, then, the point-origin of the Cartefeiau 
system has been replaced by the fundamental conic, and the ordinate 
and abscissa have been replaced by the semi-axes of two conics. 
Hence, we conclude that in every system, we must have an origin, 
which is, as it were, a unit or symbol of reference, and which may be 
a point or a conic, or any other figure, according to the system we 
choose ; and, having fixed our origin, we determine the position of a 
point by coordinates, which may be lines straight or curved, or any 
other geometrical figure ; the only essential ideas being those of a 
symbol of reference, and of the independence of the quantities which 
fix the position of the point relatively to that origin or symbol of 
reference. 

Having thus fixed the position of a point, we next consider how 
to represent a curve. A curve is defined to bo an assemblage of points 
arranged according to a definite law ; the equation of a curve, therefore, 
is the analytical representation of that geometrical relation which must 
subsist between the coordinates of a point, in order that that point 
may bo on the given curve. In other words, the equation of a curve 
may be defined to be the analytical representation of some geometrical 
property of the curve ; and, as a curve has an infinite number of geo- 
metrical properties, the question naturally suggests itself whether the 
analytical representation of each of these properties will give a drCEerent 
equation of the curve. As a matter of fact, we do know that, in what- 
ever way we may derive the equation of a curve, we are led to equations 
which are apparently different from each other, but which are really 
not distinct, and which may all be made to coincide by suitable trans- 
formations. Indeed, if the reverse had been the case, it would have 
been manifestly impossible to create a science of analytic geometry ; 
and the reason why all the equations of a curve are really identical 
is a simple outcome of the fact that all the innumerable geometrical 



1887.] A. Miikhopadhyay— Ifemoir on Plane Analytic Oeometry, 291 

properties of any curve are dependent on each other : the truth o£ any 
one being assumed, the others can be deduced from it as necessary 
mathematical consequences. We see, therefore, that though a curve 
has an infinite number of geometrical properties, it can have only one 
equation, and this accords with the great Law of Nature that, in 
every .natural eysteni^ there can he only one relation between the component 
parts. This, then, is the second fact which made possible the very 
existence of Analytical Geometry. 

From what has been pointed out above, it is evident that the 
equation of a curve is, as it were, a convenient repository of all theorems 
connected with it, and all its properties may be established by algebraic 
transformation of the equation. From this, as well as from the funda- 
mental relation between linalysis and geometry noted above, it is clear 
that, to every algebraic transformation, there corresponds a geometrical 
fact, and vice versd. Take, for example, the subject of the transforma- 
tion of coordinates. Wo all know that transformation is of two kinds ; 
it may be a change to new axes, parallel to the old ones, through a new 
origin, which may conveniently be • termed Translation-transforma- 
tion \ or, again, the transformation may be to new axes, inclined to 
the old ones, through the old origin, which may bo callqd Rotation- 
transformation ; if, in any case, both these kinds are combined, we 
may call it Gompound-transformation ; and from the known alge- 
braical formulee for compound transformation, it is clear that this 
geometrical process is nothing but the exact counterpart of the alge- 
braic process of linear transformation. Similarly, it may be re- 
marked that the problem of inversion is a case of quadric transforma- 
tion. 


§§. 8 — 5. The Bight Line. 


§. 3. The lane at Infinity. — The equation of any line being 

where a, b are the intercepts on the co-ordinate axes, the equation of 
the line which is at an infinite distance from the origin is obtained by 
substituting herein 


which gives 


a = 5 = oo, 

.1 = 0 . 


Without any real change of generality, we may write this 

X = 0 

where X is any constant ; this, then, is the equation of the line at in- 
finity ; it will be of use in determining the asymptotes of the conic given 
by the general equation of the second degree (§. 12). 
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§. 4. Coordinates of intersection of two lines. The following 

method of investigating the condition that the general equation of the 
second degree 

aa?* +25ra?+ 2/y+c = 0 

may represent two right lines, is shorter than the proofs usually given, 
and has, besides, the advantage of furnishing at once the coord^tea 
of the point of intersection of t]re lines represented by the equation. 

Let y*) be the point of intersection of the lines; removing 
our origin to this point, the equation becomes 

aaj* ^2hxy+hy^ +2flf'»+2/^-J-c' = 0 (1) 

where g* = ax^ + hy^ + gr, 

/ =w+by+/, 

c'=aar' +2Wy'+52/' +2^ar'^2/y'+C. 

But the equation (1) now represents a pair of lines tlirough the origin, 
and, as such, it ought to be homogeneous in the second degree ; therefore, 
each of the quantities /, c' must vanish separately, which gives 


ay-|-%'+gr = 0 (2) 

/ia;'+%'+/ = 0 (3) 

aJ +2^ajy + &y'*+2^^'+2/y'+c = 0 (4) 


Multiplying (2) by x\ (3) by y\ and subtracting the sutn of the pro- 
ducts from (4), we get 


gx'-^fy^+c:=0 
From (2) and (3), we have 

hf-lg ,_ hg-af 
ab-h*' ^ ~ab- fc*’ 


( 5 ) 

( 6 ) 


which are, accordingly, the coordinates of the point of intersection 
of the lines represented by the given equation. Eliminating y\ 
from (2), (3), (5), we have the condition that the discriminant must 
vanish in order that the equation may represent two right lines, viz,^ 


a 

h 

9 

As the equation 
is transformed to 


n 

h 


f 


9 

f 


= 0 


ax* + 2hxy + hy* + 2gx + 2/y + c = 0 


(7) 


ax* ~\-2hxy -\-hy* = 0 

when the axes are removed to the point of intersection of the lines, it 
follows that, as the angle between the lines is not altered in .magnitude 
by the transformation, the angle between the lines given by the general 
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equation of the second degree is the same as that between the lines 

a«<. + 2A*y + by ^ = 0. 

The quantity e\ which occurs in this investigation, may be called 
the point-function of the conic. 

Definition. — The point-ftmction of any curve with respect to 
any point is the function which is obtained by substituting the coordi- 
nates of that point in the expression %he vanishing of which gives the 
equation of the curve. It is clear that the point-function with respect 
to any point on the curve itself is zero, while the point-function with 
respect to the origin is the absolute term in the equation of the curve. 

§. 5. Aroa of a Triangle. — If the general equation of the second 
degree 

ax^ + 2hxy+hy* + 2gx+2fy+c=0 ( 8 ) 

represents a pair of right lines, to investigate the aroa of the triangle 
formed by these two lines with the line 

= (9) 

Remove the origin to the point ■ 

( M-h % - «/\ 

\ab-h»’ ab-h*J’ * 

which is the point of intersection of the pair of lines represented by 
(8). The two equations then become 



ax^ -^2hxy + hy* ^0 

, (10) 

and 



or 



(11) 

where 

Z(b/ — by)+w(bg — — ah) 

h*-ab 

(12) 

Now, suppose that the lines in (10) are made up of the two 


y—mix = 0, y — TO,» = 0, 

(13), (W) 

BO tha^ 



(15) 


m 

a 

m^= r- 

(16) 

whence 

- , o 4A* — 2aJ 

(17) 


The coordinates of the point of intersection of (11) with (J.3) are 
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given by 

P ^iP 

If, therefore, 8, is the length of the line intercepted between the 
new origin (which is the point of intersection of the pair of lines) and 
the point of intersection of (11) with (13), we have 

8 (18) 

‘ (Z+wm^)* 

Similarly, if 8, be the length of the line intercepted between the new 
origin and the point of intersection of (11) with (14), we have 


8 

* (Z+ww,)* 


(19) 


Hence, from (18) and (19), we get 

h 

J Z* +Zm(mj+m^)-4-w*.mimg > 

Therefore, substituting for m^^ m^ from the system of equations (15), 
(16), (17), we.get 

am* 


M.= 


( 20 ) 


But, if ^ be the angle between the lines given by (10), we have 

h* ^ab 

2\/ h* — ah 


. , 2v^ h* — ab 


whence 


sin 


^ j4A*+(a-6)» j’ 

SO that the area of the triangle in question is 
= J 8j 8, sin 0 

"" am* — 2hml+hl* * 

I l(hf^ 6jf) +m(^hg — af) +n(h* — a5) | 

(h* — ab)"^ (am* — 2hml'^bt*) 

by substituting 'f<3i!r p &dm (12). Hence, finally, using the determinant 
notation, and altering the sign of n, we have the general 

Theorom.— If the general equation of the second degree 
ase* + 2&»y + +2^^^+ 2yy-f-c = 0 - 

represents a pair of right lines, the area of the triangle formed by this 
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pair Yfith. the line 


295 


Xx-^/iy+v = 0 


IS 


h 

h 

f 


\h 6 |i 

h h /I 

la A 1 

a h X 


X fA, 0 


( 21 ) 


The length of the portion of -fv = 0 which is intercepted 

between the jpair of lines is also easily found ; for, from (12), the per- 
pendicular from the point of intersection of the pair of lines on 

Xx+fiy+vzzO 

is at once seen to be * 

a h k 

h b 

9 f 


V 




(22) 


Hence, the length of the intercepted portion is 

a h 

X ^ * 

^ 


V 


b 

h 


X 

0 


(23) 


to be 


The product of the two sides is, by a glance at (20), written down 




• i 

a 

h 

X 

t 

1 2h 

a-b 

h 

b 

F' 



— a 

2h 1 ! 

9 

f 

V 



h 

a I* 

h 

b 



• 

b 

h 1 

a 

h 

X 





X 


0 



(24) 


As an application of the formula in (21), we can find the area of 
the parallelogram formed by the two lines 

aaf* +2Xjcy+ + 2^ar+2/y+(j=: 0 

with ajr* + 2X®y+iy* =0 ' 

which are two lines through the origin parallel to the first pair. By 
subtracting the equations, we see that 

2ya;+2/y+c = 0 
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represents that diagonal of the parallelogram which does not pass 
through the origin. The area of the triangle formed by this diagonal 
with the hrst pair is 

I 2g (hf- hg) +2/ {hg -af) -c{Th,*- ah) ] * 

4(&* - ab)^ (af - 2/ff A+ bg*) 
and that formed mth the second pair is 
<f(K‘-aby 

4.Qi*-ab)*(af-2fgh-^bg*)' 

But, since the discriminant vanishes, it is clear that 

%(¥- ^g) + 2/ (hg - af) - 2c (h^ - a5) = 0 
a/^ — 2/grfc + fe^* = c (o6 — W). 

Hence, adding the above expressions, the area of the quadrilateral in 
question is found to be 

1 e 

2 \/ h* — ah 

It may be noted that- this expression is only apparently independent of 
/, </, for the vanishing of the discriminant shews that a, &, c, h are 
functions of ^ and y. 


§§• 6 — 7. The Circle, 

§. 6. Meaning of the Constants in the Equation of a Circle. — 

The equation of a circle 

»* + 2/* + 2y «? + 2/y + c = 0 
being thrown into the form 

(^ - (y -/)• = Sf*+/* - c, 

the quantities — y, — / are seen to be the coordinates of the centre, while, 
if r be the radius, wo have * 

r* = y*+/'«c. 

To determine the geometric meaning of c, let 8 be the distance of the 
centre from the origin, and either of the tangents drawn from, the 
origin to the circle ; then, 

8* = r*+e* 

and, also, 8* =/*+ y* 

r'=y-+y*-c 

which give o = t\ (26) 

Hence, c denotes the square of the tangent drawn from the origin to the 
circle. We thus infer that, if the equations of a system of circles agree 
in either/ or y, the locus of their centres is a right line parallel to a 
given line at a given distance from it, and their common chords are 
parallel, being all perpendicular to this given line ; if both / and y are 
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thQ same in all the equations, the system is concentric ; if e alone is 
the same in all the equations, the circles are such as can bo intersected or« 
thogonally by a circle of radius c, described round the origin as 
centre ; and this shews at once that as a system of co-axal circles can 
be orthogonally intersected, their equations must necessarily bo of the 
form 

— 2kjt?=: ± 

where 8 is constant, but 7c variable. 

The geometric meaning of c also furnishes tho length of the tang- 
ent dmwn from any point to a circle, for, the equation of tlie enrol o 
being 

+ 2/* + + 2/y + c = 0, 

and the point from which tangents are drawn being (jr', ?y'), remove the 
origin to this point ; then, the new absolute term is clearly tho poiut- 
f auction of the circle with respect to tho point (a;\ y'), and this, 
therefore, is the length of the tangent sought. It follows as a conso- 
queiico of this, that* the geometric, meaning of tho equation of the 
circle is that, if tho length of tho tangent drawn from any point to a 
circle vanishes, that point must be on tho curve itself. 

§. 7. Chorda and Tangents of Circles and Conids— The fol- 
lowing equation of tho chord joining the two points (a?', (a?", on 

tho circle 

= ( 20 ) 

is due to Professor Burnside, (Salmon’s Gonics^ §. 85, Ed. 187‘J, p. 80), 

(x - x') (x - ar") + (y - y) (y - y") = a?* -f y * - r* (27) 

It is easily verified that this is actually the equation of the chord ; the 
following geometrical interpretation, however, shews tho genesis of tho 
equation. 

On the line Joining the points (»', y'), (a;^ y") as diameter, describe 
a circle ; any point (x, y) on this circumference is such that the lines 
joining (aj, y), (x\ y')i (x, y), (af^y y"), include a riglit angle ; this 

condition, expressed analytically, gives for the equation of tho circle 

• (^-a;')(a;-a'’) + (y-i/)(y-y")=0 (28) 

The chord in question may now be regarded as the common chord of 
tho two circles represented by (26) and (28) ; and then, from tho ele- 
mentary principle that S + A;S^ = 0 represents any locus through the 
common points of S = 0, S'=0, we at once write down Ibirrjside’s 
equation (27), tho proper value of Jc being easily seen to be given by 

l+fc = 0. 

The generalisation to the conic given by the general equation 
ax^+27ixy^by*+2gx+2fy\^c = 0 (29) 


38 
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is easy, viz^y 

{x - a?') 27i(x - x^) (y - /) + h(y- y') {y - f) = 0 (30) 

represents any conic through (x\ ?/'), (x^\ which may, it is useful 
to notice, satisfy three other conditions : and the chord in question, 
being the common chord of (20) and (30), must have for its equation 
a (^. - - x^) (y - y") + hiy- y') (y - y") 

=:ax*^2/ixy-^hif-^2gx-^2fy-\-c (31) 

I have not, however, been able to find if the conics (29) and (30) are 
connected by any very special or peculiar relation : their centres are 
not coincident ; the eentro of (30) is not on the chord whose equation 
is required ; tlieir asymptotes, however, include equal angles, and their 
axes are parallel ; in fact, they are similar and similarly situated, and, 
therefore, necessarily equi-eccentric. 

The equation of the tangent at any point may be deduced, as usual, 
from tho equation of tho chord ; or wo may first obtain by Joachims- 
thars method tho equation of the pair of tangents from an external 
point, and thence obtain the e<iuation of the tangent at any point of 
the curve. The same equation, however, may be obtained by transform- 
ation, if we know the equation of the tangents from the origin ; thus, 
the conic being 

ax^ + 27ixy + -f 2gx-i- 2/// + c = 0 

and (x\ 2/0 external point, remove the origin to this point, so that 
the conic becomes 

ax^+ 2hxy 4 hy* + 2g*x 4 S/i/ 4 c' = 0, 

where the values of /', g\ c' are the same as in §. 4. If now y = mx be 
any line through tho new origin, it will touch the conic if the quadratic 
in Xy 

(a 4 27(f wi 4- hm*)x^ +2{g' ’^f7)i)x 4- c' = 0, 
has equal roots, which condition gives 

c'(a’^2hm+bm*) = (/4*/'^)*, 

and by substituting 



wo have for tho equation of the tangents, referred to the new origin, 
c\aa^ + 2hxy-\‘by^) = (i/'df4-/2/)*, 
which may bo written 

c\ax‘^+2hxy + hi/+2g'x+2fy + c') = (g'x+fy + &')•. 

Hover ting to our old axes, we have at once the equation in the form 
(Conic) X (Point-function) = (Polar)*, 
which is, of coui’se, the same equation as that obtained by Joachims- 
tlial’s method. 
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§§. 8 — 15. The General Equation of the Secotid Degree, 

§. 8. Preliminary. — Tlie discussion of the general equation of 
the second degree deservedly occupies an impoi*tant position in tlio 
application of analytical geometry to the theory of lines of tlio second 
order ; for, in analytical geometry properly so called, the question of 
degree or class is of fundamental iniportance, and the curves of tho 
second degree should be called lines of the second order, and not conic 
sections, tho proper point of view from which ilioir properties ought to 
be studied being tho fact that the equation representing them is of l»ho 
second degree, and not tho other fact that they are sections of a coiio 
and have foci and directrices. Tho truly logical order of treating tho 
subject is first to have a ^chapter on the equation of the first degrcMJ, 
containing the properties of right lines, then a chapter on tho general 
equation of the second degree, and, as distinctly subsidiary to this, 
chapters on the circle, the ellipse, and tho other conics. Wo proceed, 
then, to give tho barest outline of such a systematic discussion as is 
indicated here. It may usefully bo noted that tho object of tho dis- 
cussion is twofold, viz.f in the first placo, the problem is how to trans- 
form tho equation to its simplest forms, and thus to classify tho 
different kinds of conics ; in tho second place, wo obtain*somo general 
formula) for such properties as are common to all conics. 

§. 9. Transformation of the Equation. — The general equation 
of the second degree being 

S=zax^^2hxy + hy^^2g:c^2fy+c = 0, (32) 

first change the origin to (a?', y'), so that tho ccpiation becomes 
ax^-^2kxy-\-hy'‘-\-2g'x-\-2fy~^c' = 0 

where 


ax' -^hy*"\r g 


^ y ^y' 


y^y 

c! = Point-function. 


If, then, wo make = that is, if we have for tlio coordinates of 

the new origin 

, If -Ig ,_hg-af 

* ^ (33), (34) 


the transformed equation is 

aa*+27/a^^+V+^j^i = 0 (35) 

where A is the discriminant (§.4). In order that this transformation 
may be real and possible, we must have {ah — h*) different from zero. 
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The first point of doparturo, then, in the classification of conics, depends 
on the equation 

ah — V y or ^ 0. 

The case in which h* = ah does not admit of the above transformation, 
and it must be treated separately (see Carr’s ‘Synopsis of Pure Mathe- 
iiiaticB, §§. 4430 — 4443). In the case where {ah — If) does not vanish, 
we proceed further, as follows.' Turn the axes about the new origin 
through an angle 0, where 0 is given by 

tan2«=-^, (36) 

a — o 

.and the new equation becomes 



whore A, B arc certain constants to bo determined hereafter. This 
equation mny be put into the form 

a?* 1/* 

5 + |i=» (38) 


(39), (40) 


ah -if ^ 

Definition. — The quantity which wo have denoted here by Q, wo 
will call the Asymptotic Constant, the reason for which name will 
appear in §. 12. The quantities a, /} aro called the semi-axes of the 
conic. 

§. 10. Invariants. — In the last section, we transformed the ge- 
neral equation of the second degree to its simplest form (38) ; but, we 
did not calculate the quantities a, which depend on A, B. As a rule, 
the calculation of these quantities in every particular case is a laborious 
task ; we, therefore, find out some functions of tho coefficients which 
remain unaltered by transformation, and which are, accordingly, called 
Invariants of tho conic. These invariants may be of different classes ; 
thus, there aro certain quantities which remain unaltered for a transla- 
tion-transformation, and which may appropriately be called Transla- 
lation-invariants ; to this class belong a, h, h. Again, there are 
certain quantities which remain unaltered for a rotation-transformation, 
and which may, accordingly, be called Rotation-invariants; thus, 
the absolute term is a rotation-invariant ; but the most important of 
these invariants are embodied in Dr. Boole’s theorems that the quanti- 
ties 

a+ft — 2/t cos ci> ah—Jf 


Sili^CD 


(42), (43) 
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belongs to this class (Salmon’s Oontcs^ §. 159, Ed. 1879, p. 159). Again, 
as we have seen that a, h, h are translation-invariants, it follows that 
a+h-^2h cos co — A* 

sin^o) ’ 8iii*<ii 

are invariants for the compound transformation as well, and may, accord- 
called General Invariants. We shall now proceed to investi- 
gate, by a process analogous to that employed by Dr. Boole, cex’tain in- 
variants which include as particular oases those noticed above. 

Suppose that by a rotation-transformation the equation 

hy*+2gx+2fy-\‘CzzO 

assumes the form 


AX* + 2HXY+ B Y*+ 2GX + 2FY + C = 0. 

Then, by the same traniPormation 

a^+y*+2xy coB w 

is altered into 

X*4-YH2XY cos O, 

because each of these expressions denotes the distance of the same 
point from the fixed origin. Hence, wo have 

(a -f 2(7i -f A cos <t>)xy + (/> -1-A)y* 2f/jr ^2fy -fc 
= (A+A)X2+2{H+Acos a )XY+(B + A)Y^-f 2(>X+2KV + C. 

Each side of this identity will resolve itself into linear factors for the 
same value of A ; hence, equating the discriminant of each side to zero, 
we have the two equations 

c Biu*o). A*+ I c(a+5 — 2h cos <d) — — 2fg cos w) | A 

+ abc + 2fgh — q/* — hg* — cA® = 0 

Osin'Q. X*+ j0(A+B-2Hcos O) - (F*+G*-2FG cos O) j A 

+ ABC + 2FG H - AF* - BG* - CH» = 0. 

As these quadratics in A must be identical, we have, by equating the 
coefficients of corresponding terms, the two relations 
g+A — 27i cos m 2/gr cos to 

sin^o> c sin^oA 

A.+B — 2Hcos Q F* + G* — 2FGcos Q 

= a 0 sin® a 

ahc'\-2fgh - af-hg^ - ch^ _ ABC+2FGH - AF* - BG® - CH« 

c sin^cD C sill* Q • ( ) 

If /=0, gf=U, these equations furnish Dr. Boole’s invariants. As we 
have noticed that c is a rotation-invariant, these results shew that the 
functions 


(44) 


I c(g+5 — 2A cos w) — — 2fg cos w) | -5- sin^oi 


(46) 
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A 

Bin% 


(47) 


are rotation-invariants. 

In order to see if any of these is a general invariant, wo must 
examine whether they are translation- invariants. It will be found on 
examination that the first is not a translation-invariant, while for the 
second we know that, by a translation-transformation, the equation 
ax‘‘+2hxy + •+ 2fy -|- c = 0 

is transformed into 

aV* + 21i/xy + Vy^ + 2g^x + 2fy -f c' = 0, 

whore 

a' = a, h' =z h* = h, 

which, by the way, shews that the part of ibhe second degree in the 
general equation is a covariant for translation-transformation, 
and g* = ax +1n/-\-g 

c' = Point- function, 

from which, by actual calculation, we find that the coefficients of x*, ocy^ 

2/*. 2/ in ^ 

a'h'c’-\-2fg'h' — a"/ — h'g'* — c'/t'* 

all vanish, and the absolute term is A. Hence, wo infer that A is a 
translatioii-in variant, and so also is 

A 

si 11 * 0 )’ 

since w is unaltered by translation- transformation ; thus, from what 
precedes, we have finally that 

A 

8in*o) 

is a general invariant of the conic. To sum up, we enumerate below 
the principal invariants of the general conic. 

I. Translation-invariants. 

(i). a. (ii). h. (iii). h. (iv). A. 

II. Rotation-invariants. ^ 


(i) 

Absolute term. 


,... a + h — 2hcoHo) 

(ll) r-,- 

Bin"a) 

(iii) 

ah — h* 
sin*o) 



(iv) 

a-|-& — 2h cos Cl) 

/ cos 0 ) 

Bill*o) 


e 8iit*o> 

(V) 

A 

(vi) 

f*+g* — 2fg coa to 

siu*<o* 

c siu*ci) 
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III. General invariants. 

— 27/ cos <i> 


(i) 


sm»o) 


(iii) 


A 

siu^o)* 


(ii) 


ah - h* 


It is clear that since any function of an invariant is an invariant, various 
invariants may be deduced from these* by conibiniu^ thorn in ditVeriuit 
ways or by imposing limiting conditions on them. Thus, for rectangular 
axes, A is a general invariant ; and, if wo examine the equation 
ax^ + 21ixy + hy"+2fy = 0, 

which denotes a conic referred to a tangent and normal as coordinate- 
axes, we see that it has the three general invariants, (a + b), {ah — 7t*), 

Wo have shewn above, hy actual calculation^ that the discriminant 
is a ti*anslation-iri variant ; it is interesting to note that tlie same result 
may be obtained as an illustration of Dr. Boole’s method. Thus, if 
by translation-transformation the equation 

ax'^ -f 2hxy + hy^ Hr 2gx -h 2fy + c = 0 


is transformed into 

a,X*+27^XY+6,Y*+2r/,X + 2/,Y + Ci=0^ 
the same transformation changes 

+ 2/* + 2 a; 2 / cos cu 

into 


(X - (Y - yJ+2{X - * J (Y - y J cos . 0 , 
whence wo have 

ax^ + 21ixy -h 6?/* + 2gx -b 2fy + c + X(a’* + ?/• + 2xy eos o>) 

= a,X»+2A,XY + 6,YH2y,X+2/,Y+c, 

+X J (X - a; (Y - y .) « +2(X - *,)(Y - y.) cos o. j . 
Equating the discriminant of the left hand side to zero, wo have 
c sin®<D. X® + ^ c(a+ h - 2h cos <*>) — (a/® + &#/* — 2fg cos w) | A 

+ A = 0 (48) 

If we* equate to zero the discriminant of the right hand side, the equa- 
tion in X apparently comes out to be a cubic ; but the cocllicient of X® 
is found on calculation to bo zero, while, in the coeflicient of X®, the 
terms involving x^y^, », separately vanish, and the constant 

is c sin®<i> ; hence the equation may bo written 

c sin*<D. X®-l-RX+Aj =0. (49). 

Therefore, equating cooflicients, wo have 

A = A^, 

which shews, as before, that A is a tiunslatioii-iuvariant. It may be 
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noted that, from a comparison of (48) and (49), it is clear that the value 
of R in (49) is 

c(a+ 6 — 2h cos co) — (af* + hg^ — 2fg cos id) | , 
as, indeed, may be verified by direct calculation. 

§. 11. Lengths of axes and area of conic. — We have shewn 
above that the semi-axes a, /? of a conic are given by (39) and (40), viz^ 
2^ A I B 

Q» Q* 

and, from the theory of invariants explained above, we have further 
a-l-h — 2/i cos ID 


A+B = - 


sin^iD 


sin^iD 

Hence, if p bo a semi-axis, we have 
where 


(50), (51). 
(52) 


+^‘=-«(i+5> ‘•'’■“IS- 


Substituting in (52) from (50) and (51), and putting from (41) 

Q = : ^ 




wo get 


A(a-i-5 — 2^ cos id) A* sin*u) 
p + Cab-h*y ^ ' 


(53) 


which is, accordingly, the equation furnishing the semi-axes of the given 
conic ; and, as it is a quadratic in p*, it shews that there are four semi- 
axes, which may be grouped into two pairs, the two axes in each pair 
being equal in magnitude but opposite in direction. It follows from 
(53) that, if Pi *9 Pg* be the roots of the quadratic in p^, the area of the 
conic is 

TT A sin ID ’ XK 

w. = ; (5*) 

{ah-h*y* 

Again, it is clear that A and B will have the same sign or different signs, 
according as AB is positive or negative, that is, according as^AB is 
greater or less than zero ; hence, since A and B in the equation (37) 

arc connected by the relation (51) 

sm’iD 

it follows that A and B, and thence necessarily a*, in the equation (38) 

** y* _ t 
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will have the same sign or opposite signs, according as (ah — V or 
^0, or according as the curve is an ellipse or hyperbola. This com- 
pletes the classification of conics. (§. 9). 

§. 12. AS]rxiiptote8.-rl^ the ordinary text-books (cf. Smith's 
Conics, §. 174, Ed. 1882, p. 187), the method of finding the equation of 
the asymptotes of the general conic is given as follows : it is first proved 
that the asymptotes of the conic in the particular case 


are given by 


fr-SC-l 

a» "" 


±-yl-o 

o* ’ 


and thence it is inferred that, in the general case, the equations of the 
conic and asymptotes must differ only by a eonstant ; the logic of this 
reasoning is, to say the least, hardly satisfactory ; the following method 
is both easy and rigorously logical. 

The asymptotes being tangents to the conic at infinity, they may 
be regarded as a pair of lines passing through the points of iniersection 
of the conic and the line at infinity. Now, the equation of the conic 
being 

S = ax^ + 2hxy+ hy^ •+- 2yx -f 2fy 4- c = 0, 
and that of the line at infinity having been shewn (§. 3) to be 

X = 0, 

any conic through their common points is 

S+X = 0; 

and, in order that this may bo a pair of lines, its discriminant must 
vanish, whence, as usual, 

and the asymptotes are given by 

S = Q, 

which shews that the asymptotic constant in (41) is a constant which 
must b^ equated to S, to furnish the equation of the a8ym])totes. 

The above process may be represented in a modified form as fol- 
lows ; the conic 

ax^-\-2hxy-\- hy^-^2gx 42 /y+c = 0 
being transformed to the centre, becomes 

0»*+ 2fcBy+ = 0, 

whence it at once follows that the quantity to be added to the right 
hand side of this equation to give the asymptotes is the asymptotic, 
constant. Now, if we transform back to our old axes, the loft hand 
39 
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Bido bccomos 

ooj* + 2hasy + hy^ + 2gx-\- 2fy + c, 

while, A and (ah — being translation-invariants, the right hand side 
remains unaltered, and the equation sought m accordingly 



It follows from (6) that the p6int of intersection of the asymptotes in 
(55) coincides with the centre of the conic, and that, accordingly, the 
centre is the pole of the line at infinity. It is also clear that the asymp- 
totes will bo at right angles to each other and the conic will be a rec- 
tangular hyperbola, if (a + 5) = 2h cos &>, in oblique coordinates, and 
(a +5) =0 in rectangular coordinates. 

§. 13. Eccentricity. — The eccentricity* may be calculated in 

different ways according to the definition wo employ. 

First method. 


c2 = - 




where a, are the semi-axes of the conic. Wo have 


2-e» = 


wliicli give 


(2 


a* 


l-e» 


and this, by substitution from (39) and (40), becomes 
(2_^2)a_(A4*13)2 

" AB ' 

But, from the invariants (42) and (43), we have 

a+ h — 2h cos o> 

"9 


(5G) 


A+B = 


AB = 


siu^a> 
ah - h^ 
sin^oi ’ 


BO that equation (56) becomes 

(2 — e®)* ^ (a+ h-~2h cos o))^^ 

1 — e* (ah — liF) sin^a> * ^ ^ 

which is the familiar equation. It is clear from (57) that (1 — e*) and 
(ah — li^) are simultaneously positive, zero, or negative j hence, we liave 

e* 1 

according as 

A* Z 7 a6, 
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or according as the conic is an ellipse, a parabola, or an hyperbola. 
In the equilateral hyperbola, we have 

a + ft — 2/t cos ( 1 ) = 0, 

whence 

Second method. 


essec 


2 ’ 


where ^ is the angle between the asymptotes. The equation of tho 
asymptotes from (55) being 


we have 


But 


tan ^ = 


2 sill < 0 . 7^2 — ab 


Beo»<^ = ( 


a+ft “ cos <u 
2co8 — 


(58) 


whence we have 



2 — sec^ ~ 
2 



( c2 \8 
2 ^) 

Therefore, from equation (58), 


4(e2-l) 

(2-t2)2* 


e®— 1 ^ (7i* — aft) ki]A) 

(2 — e^)* (tt-i- ft — 2ft cos a>)® 
which is tho same equation as (57). 

Third method. 

The eccentricity may be defined to be tho ratio of the distance of 
any point on tho conic from a focus to its distance from the correspond- 
ing directrix ; the calculation on tho basis of this method will come in 
most ai]f)ropriately when we presently deal with Laplace’s Linear Equa- 
tion of a Conic (§§. 16 — 20; see, in particular, §. 20). 

§. 14. Director-circle. — The director-circle of 

S =ajr:2 ^ 2hxy -h 2gx 2fy -f c = 0 
being tho locus of intersection of orthogonal tangents, its equation in 


rectangular coordinates is known to bo 

(aft — ft») (a;*+y®) + 2(^ft —fh)x^-2(fa -r hg)y 

-fc(a+ft)-/»-(/a = 0, (59) 

which may also be written in the form 

Ds(a-\-b)S - (ax+hy+g)^ -- {hx+by^f)^zz0 (60) 
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The centre of the diroctor-circle is seen from (59) to be the point 

( fh-hg hg - qf v 
\ah-h^* ab-h^r 

which coincides with the centre of the conic ; and, if B be the radius, 
wo have 

R* = (/fe - , (A,qr-g/)» _ e(a+b)~(J*+g>) 

iab - (ab - 4»)» ab - 7t» 

_ -(0+6) A 
“ (o6-6»)*’ 

which shows that in rectangular axes the square of the radius of the 
director-circle is equal to the sum of the squares of the semi-axes of the 
conic given in equation (53). ^ 

That the same propositions hold for oblique coordinates may easily 
be shown, viz., the equation ot the tangents to the conic from (x\ y') 
being 

(aa?2 + 2hxy -f- hy^ + 2gx -h 2fy -f c) X 

(ax'i+2hxy+ly’*+2ga)’+2fy'+e) 

= ^(aiB'-^hy'+g)x+(hx' + by'+f)y+gx'+fy’+c | 

the conditioit that these lines may include a right angle, gives for the 
locus of (jff', y') the circle 

{ah — 1i^) (a?* + 2/* + 2ari/ cos <*>) 

’^2^(gh —fh) -h (fa — gh) cos w | a? 

+ 2 ^ (fa-g7i)’h(gh-fh) cos w | y 

4-c(a-f &) - (P+g^)+2(fg — ch) cos (d = 0 
Comparing this with the standard form 

(x — a)2 -f- 2(jf — a) (y — /3) cos (u-h (y — /?)* = r\ 
or (*•* + y* "h «) — 2(a cos (o)x —2(P-\-a cos a))y 

+ a* + + 2aj8 cos a> — r* = 0, 

we have at once 

^ fh-hg o_ hg-af 
ab-lfi’ ^~ab-h*' 

which give the same coordinates of centre as before, while wo have for 
the ladius 

r^=a®-|-2aj8 cos (i)+)8* 

c(a+h) - (f^-\-g^)+2(fg — ch) cos ta 
ab - 

= [(/^ - bgy + (hg - af)» - (ab - h*) j c(a+ b) - (f*+gi) j 

■\-2^(Jh-bg){hg-af)-(Jg — ok) {ah - W) | cos wj -i- {ab - 6*)* 
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= [“• (a+&) A +2^ cos 0 ). a] - 5 - (ah — W)* 

_ — (a+ 6 — 2^ COB o)) A 
” (a6 - ’ 

which, by a glanco at (53), is seen to represent, as before, the sum of 
the squares of the semi-axes. From the value of the radius given above, 
it is clear that, when the conic is an* equilateral liyberbola, the radius 
vanishes, and the director-circlo is a circle of infinitesimal radius, 
it is the centre of the conic itself, and the asymptotes, therefore, are 
the only tangents of the equilateral hyperbola which are at right angles 
to each other. 

§. 15. Hyperbola referred to the asymptotes.— In this section, 
we purpose to investigafb what form the general equation assumes when 
the axes of coordinates are transformed to«the asymptotes ; two methods 
will be given, the first very direct and elementary, tho second partly 
geometrical and requiring a knowledge of the invariants given above. 
First method, • 

Let tho general equation of the second degree bo 
asB^ + hy^ -|- 2^jc-^ c ss 0. 

Transfer tho coordinate axes to the centre of the conic^ which is also 
the point of intersection of the asymptotes ; the conic then becomes 

00 ?^+ 2hxy+hy^ o b — ^ ^ 

and the asymptotes are given by 

oar*-b2^apy+6y* = 0. (62) 

Now the equation of either asymptote may be taken to be y = mx, so 
that the two values of m are found, by substitution in (62), to be the 
roots of the quadratic 

6m*+2^m-ha = 0. (63) 

Hence, if a, ^*be tho angles which the two asymptotes make with tho 
axis of Xj both tan a and tan 0 must satisfy (63), so that we have 
h tan*a+ 2fe tan a = 0 

or b Bin^a+2^ sin a cos a+a cos’a = 0 (64) 

and sitnilarly, 

b -f 2h sin 0 cos P+a cos^jS = 0 (65) 

Now, the angle between the original axes being the ordinary 

formulae for the transformation of coordinates (Salmon’s Oonics, §. 9, 
Ed. 1879, p. 7) become in this case 

y sin (0 = X sin a-f Y sin 0. 
jp sin CD = X cos a+Y cos 0, 

Substituting these in (61), and arranging, we have for tho equation of 
the conic 
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(a cos*a + 2Zt cos a sin a+6 sin*o)X® 

4“ (a cos*^+2/4 cos /8 sin /8+6 sin*/3)Y* 

-f 2|^a cos a cos fi + h sin (a+^) + 6 sin o sin /3]XY 

But, by (G4) and (65), the coefficients of X* and Y* vanish, and the 
equation becomes 

= <««) 

where H is the quantity to be calculated. For this purpose, wo note 
that, if be the two roots of the quadratic in m given by (63), wo 

havo 

* 2h a 

mi+W2 = — = 

Now, we see that 

H= cos a cos P ^ a + h (tan a-ftan ^) + h tan a tan | 
2(ah^h^) 


cos a cos 


where 


cos®a cos*j3 = ^ (l + tai2)(l+ ^ 2 *) | V = tan a, m 2 = tan p. 
= [^(wi+W2)*-l- (1 - Wi ^^ 2 )* J 

" (a -5)8 + 4/^2' 

m, . Tx 2{ah-lfi) 

Therefore, H = ± = . 


^ [(a-?,)H4A»] 
and, finally, the equation (66) becomes 


ixy 


”-4' ’ 


(67) « 


which is, accordingly, the equation of the hyperbola referred to its 
asymptotes, which was sought. 

Second method. 

The same result may also be obtained as follows. The equation of 
the conic, referred to its centre, being, as before, 

A 


ax^ + 2hxy + 5y* + - 


i=o. 


( 68 ) 


ah — A* 

and remembering that the absolute term is a rotation-invariant, we see 
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that, when refen*ed to the asymptotes, the equation must assume the 
form 


A*»+2H*y+B2/«+^^4^3=0 (69) 


Now, in this equation, the axis of x being an asymptote, one value of x 
must be infinite, and, therefore, in this equation, regarded ns a quadratic 
in X, we must have A = 0 ; similarly, *the axis of y being the other 
asymptote, we must have B = 0 ; so that (69) reduces to 




To calculate H, wo remark that, since the original axes are at right 
angles, we have Wid, as also A = 0, B = 0, the invariant relation 

A 


ofe-fea AB-ng • 

sin*ai sin* il 


reduces to 


-H*=(a6-./i*)sin*n, (71) 

where O is the angle between the asymptotes, 

ajtf*+2Zia:?/ + &y* = 0. (72) 


But, a, /? being the angles which the asymptotes mako«with tho axes, 
we have 12 = a — and, from equation (72), 


tan 12 = 


2 *“ oh 

aTh ’ 


sin 12 = 


2v ^ /i* — ah 


BO that (71) becomes 

4(a&-;t »)» 

“ (o-&)»+4/t*’ 
and (70) gives for the required equation 

^ ^/{(a-Z.)»+4w} 

• 

which is the same result as that obtained before. It may bo noted 
that the value of II might have been obtained with equal ease by using 
the other invariant relation 

a -\-h — 2h c os to ^ A + B — 2H cos 12 
sin* to “ sin* 12 

The geometrical meaning of this equation of tho hyperbola is easily 
seen, viz,, taking p^*, pg* for the squares of the semi-axes of tlio conic, and 
remembering that our oiiginal axes were rectangular, wc have from (53), 
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BO that (/>!* - pj«)* = (p^9 +P^»)» - 4>1* pj* 

A* j (a<-6)*+4W»| 

“ (ab-hij* ■ 

The equation (67), therefore, may be written 

= 4 (Difference of squares of semi-axes), 
which is a well-known result. 

If the conic had been originally referred to axes inclined at an angle 
< 0 , the equation of the hyperbola referred to the 'asymptotes would have 
been 

^ = + — ■ ^ I (a — &)* + 474* — 4 cos w | A (a -f- Z>) — at cos w 
“ 4 (ao — /4*)* L ( 

and the right hand side may bo proved to be the difference of the squares 
of the semi-axes given by (63). 



§§. 16 — 20. Laplace^ 8 Linear Equation. 


§. 16. Genesis of Laplace’s Equation.— The theorem that 
P=A^+B2/+C, 

where p is the distance of any point on the curve from a fixed coplanar 
point, represents a conic is first due, substantially, to Laplacu (Mecanique 
Celeste, Ed. 1878, t. I. p. 177). In integrating the equations for elliptic 
motion, he gets 

drz:i\ix+ydy, 


which leads to 

»-=-+^+w; 


Laplace then explicitly adds that ** Cette equation, combince avec 
celles-ci, 

z^ax’\-hy, r* = ap*H- !/*+«* 

donne une Equation du second degre.” It is proposed to examine here 
the geometrical moaning of the arbitrary constants in what 1 have 
called Laplace’s Linear Equation to a conic. 

§. 17. Meaning of the Constants. — That this equation represents 
a conic may be shewn in vanous ways, and some additional information 
regarding the constants may be gained from each standpoint of view. 
Thus, squaring the equation and putting 
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wo Boe that it is the equation to a conic which is an ellipse, a parabola, 
or an hyperbola according as 

+ Z = T 1. 

Now, knowing that the curve is a conic, we may next compare its equa- 
tion with the focal polar equation 

Z = p (1 + c cos 6). 

Remembering that p is a function of x and 2/> '^0 conclude that the 
absolute terms in the two equations must be identical, whence 
O = Z = scmi-latus- rectum. 

Again, as the equation may bo written in the form 

C \/Aa + J32 ) 

wliore p is tlio distance oJ any point on the curve from a fixed point, and 

Ajc-f-ll?/ “f" C 

■ 

is the perpendicular on the line Ajj? + B?/ + 0 = 0, wc see, by attending to 
the focus-directrix method of generating conics, that the curve is a conic 
of which the directrix is 

Ax + By “h C = 0, 

and the eccentricity is given by * 

ca='A2+B». 

§. 18. Elliptic Motion. — In order to represent these properties 
geometrically, and to shew their relation to elliptic motion, it is con- 
venient to begin with the following method of integrating the equations 
of motion. Wo have, as usual, 

efix ^ fJLX 




dhj p-y 

• 


dfl~ rS’ 



II 

1 



li 

Now 


^ a V • a 

- = cos 9, - = sin 9\ 
r r 

therefore 

-( 
dt \ 

fx\ . ^ ii9 y 

whence 


y 1 d /x\ 

ra“ hdt\r)’ 

and, similarly. 


X Id /y\ 

r»“ hdi\r/' 


4.0 
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h dt \rr 


The equations of motion, therefore, become 

fJL d /y 


Integrating, wc got 


and since 
we havo 


which leads to 


ft d /x\ 
dt^ ~~ h dt \r/ 

dt~ h\r V’ 

dt~ n\r )’ 

dy dx _ 

**->'*=*• 


y= — 

wliich is Laplace's equation. Comparing this with tho form 

p = Aa? -f By + 0, 

wo find, as it ought to be, 

C = — = semi-latus-rectum. 

This shews why, in integrating the equation 

dr=.\dx-{-ydyy 

Laplace at once puts — for the constant of integration. 

§.19. Geometric interpretation. — The subject may bo made 
still clearer by the 

help of a diagram. V JX ^ 

Tlio ellipse is ori- / 

ginally referred to . / 

rectangular axes /\p i^r 

through the focus /A ^ 

S ; Bni>poso that the -- - - lA Z 36 

coordinate axes re- V ^ ^ / 

volve round the \ / 

origin, making an ^ 

angle XSaff ( = ^) I 

with the former po- I 

sition. Then, wo 

have 



1887.] A. Mnkhopadhyay— ifemoAr on Plane Analytic Oeovnetry* 315 


whence 


e. PM=PS, 


e». PM2 = PS2=SQHQP» 

= 0 : 2 + 2 /*. 

But, as PM is parallel to SZ, wo have 

PM =p — * cos y sin 

which gives 


(ep — ex cos 6 — ey sin ^)* = o:* + ?/*, 
as might also have been obtainod, but not so easily, by putting 
0f= X cos ^ + Y sin 0 
2 /= —X sin fl+Y cos 6 


in the equation 

(o? + ae)* 1/* 
a* 

Comparing this with the equation 

(C + Ajp + By)* = p* = jp* + 2/*, 


we get 
whence, as before. 


C = fip, A = — e cos B = — e sin 0, 

e» = A*+B*. 


Also 


tan 0= — 


B 

A’ 


. C C 

and « = — = — 7 =r=r. 

e VA*+B* 

Now, when = 0, the new axis of X coincides with the major axis of the 
ollipso ; but, when = 0, we have also B.= 0, by virtue of tho relation 

tan 19= —2; 

• A 

therefore 


(0+Ao:)* = :^+7/, 

and, putting of = 0, this gives, as before, 

,=0=1* 


Again, the equation of the directrix is 

X cos 9 + 2 / sin B =p, 

which, by substituting for 0 and p, gives 

Ax + Bt/ + C — 0, 

and this agrees with our previous result. 

It may be noticed that Gauss uses this form of tho equation of a 
conic, and calls it the ^^characteristic equation'^ (Theoria Motus^ §. 3). 
It is easy to see that when B = 0, we have A = e, and 
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p=: C-+ ear, 

which is the form finally adopted by Gauss. Since ar=p cos we have 

C 

^ ” 1 — e cos 9 * 

which is the ordinary polar equation. If A = B = 0, we have 

which is the circle. The whole theory of lines of the second order may 
be based on the form 

p = C4- rar, 

and, by means of this equation, Gauss has deduced the most complicated 
properties of elliptic motion with remarkable ease and elegance. 

§. 20. Eccentricity. — If we square the equation 
p = A^ 4“ B?/ + 0, 

and compare the result with the standard form 

ax^ + 2hxy + hy^ + + 2/?/ + c = 0, 

we have, by equating coefficients, 

a A«-l ^_AB h B2-1 
c C* ’ c*" c ■" C» ‘ 

Therefore 

(«_[,)a + 47,a_(AS-B«)» 4>Am^ (A^ + B®)* 

and 

ab-ka _(A8-1) (B2-1)-A2B« 1-e* 

which lead to 

(a-7,)2 + 4W 

® a6-A» 

and this is the well-known equation for the eccentricity ,(§. 13). 

The value of the eccentricity in oblique axes may also bo obtained 
from Laplace’s equation ; for, if p be the perpendicular on the directrix 
from any point on the curve 

P = Ax-\-By + Gy , 

we have P = 

(Aa?4-By-hC) sin to 


whence 


V'Aa+B*-2AB cos to* 
A®-f B*— 2AB cos (I) 


Now, squaring Laplace s equation, and substituting for p^, remembering 
that in oblique axes 


p^=:x^+y^ + 2xy cos «, 
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we get 

(A»-l) x^+2 (AB-cos 0 )) iry+(B2-l) 7ya+2ACa?+2B02/ + Ca=0, 
a comparison of which with the standard equation 

ax^-\-2hxy-\~hy^-\-2gx + 2fif + cz=0 • 

gives 

a _ A® — 1- 1i _ AB — cos w h _B2'-1 

c"""n6^’;r“ C» 

whence 


and 


a + h — 21i cos <0 _ A® + — 2 AB cos co — 2 sin^w 

c C2 

__ — 2) sin^^o) 

“ c» ’ 


ah — h^_ sin*<D — (A® + B^ — 2AB cos w) 

— — - (3^“; 

__ (1 — 6*2) sin^o) 

- I 

by substitution from the value of in (73). These load to the familiar 
result 

— 2)^ «. (^“J" * 

1— (o 6-“/6^) siii^w 

§. 21. Area of a triangle. 

§. 21. Triangle formed by two tangents.— Wo now proceed 
to investigate the area of the triangle formed by two tangents drawn 
fi'om any point to the general conic, and the ohord of contact. For this 
purpose, we will first confine our attention to the simple caso when the 
tangents are drawn from the origin, and then an easy application of in- 
variants will smoothly lead to the solution of the general problem. 

The tangents which can be drawn from the origin to the conic 
S = ax^’\-27ixy + hy^~\‘2gx-h2fy+c = 0 
are given by (Salmon’s Gonics, §. 147, Ed. 1879, p. 149) 

(ac — g*) a;2 + 2 (ch^gf) .ry-j- (fee -/2) 7/^=0, ... (74) 

and thp chord of contact being the polar of the origin is 

g^+fy-\-c = 0 . (75) 

The area of the triangle formed by the intersection of the lines in 
(74) and (75) is at once written down by substitution in (31), viz.y 
/ . (af+bg>+c7fi - 2fgh - abc) 

(Area)-- af-2fgh+bg^ ’ 



(7G) 
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Now, if tbo tangonts are drawn from any point (x% y) to the conic S, 
we may make that point onr new origin, and by this transformation we 
know that c is changed into tho point-function S', while A and (ah — h^), 
being translation- in variants, remain unaltered by tho transformation ; 
hence, as a generalization of (76), wo are able to enunciate tho following 
general 

Theorem. — If from any point (x\ y'), tangents are drawn to tho 
conic 


ax^ + 27ixy+hy^-{~2gx+2fy-i~c = 0 

the area of tho triangle formed by the two tangents with their chord of 
contact is 


(ab-h^) S' - A’ 


(77) 


where A is tho discriminant and S' tho point-function of the conic. 

A variety of pai^ticular theorems may be deduced from this general 
formula ; thus, if the curve is a parabola, the area in question is 



and, if, further, the point from which the tangonts are drawn bo the 
origin, wo have the theorem that, if the general equation of tho second 
degree represents a parabola, and two tangents bo drawn from tho origin 
to tho curve, the area of tho triangle formed by tho two tangents and 
the chord of contact is 


C\/ c 


/>/ a - fj»/h 

Again, the chord of contact being the polar of (»', y') with respect 
to the conic, has for its equation 

(ax'-^hy'+g) a;+(7Mc'+&y'+/) y+gx’+fy '-\-0 = O, 
and, therefore, if jp be the perpendicular let fall on this chord from 
{x', y'), we have easily 

^ 

But, if D s 0 be tho equation of the director-circlo of tho conic, and, 
therefore, D' its point-function, we have from (60) 

(«»'+ 7^2/'+ 1/)*+ (7ia?'+ %'+/)* = (a+ 6) S' - D'. 

Hence (78) gives 


2)8 = 


(79). 


(a+b) S'-D 

It is now easy to find the length of the chord intercepted between the 
points of contact of the tangents, for if X be tho length sought, we 
have 
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. 2(Area of trianj^le) 

A= , 

P 

which, by the help of equation (77), reduces to 

2 \/ [ A S' D' - (a+&) S'* } 

(ab — h^’) S' — A 

Hence, wo have the 

Theorem.— If from any point y') two tanjronts bo drawn to 
conic given by the general equation, the length of the chord of contact 
is 

2 V'l A S' D'-(a+?>) ^ 

S' - A 

where S', D' are the point-functions of the conic and of its director- 
circle, respectively. 

Various particular cases may bo deduced from the general formula 
in (80). Thus, if the tangents be diuwn from any point on the director- 
circle, that is, if the tangents be orthogonal, the length of the chord of 
contact is 

2S'\/- (a + 6) A 
(a6-7t*) S'- A • 

Again, if two tangents be drawn from the directrix of a parabola to the 
curve, the length of the choi'd is 



If the curve is an equilateral hyperbola, the director-circlo degenerates 
into the centre of the conic, and the chord in question, being the line at 
inliiiity, is of infinite length ; this also follows from (80), for in this 
case 

BO that the numerator becomes the square root of a zero- quantity, while 
the dejjominator also vanishes, and, therefore, the limiting value of tho 
apparently indeterminate expression is really infinite. 

Again, we can easily find tho area of the triangle formed by tho 
chord of contact with tho lines joining tho centre to tho points of con- 
tact. For the chord of contact, being the polar of (x\ i/), is 
(ax' +hy'+g)x+ (fix’ +hy*-\rf)y+gsc'-\-fy'-^-c = 0, ... (81) 

and the centre being 

\ab-h»’ ab-h»)’ 

tho perpendicular from tho centre on tho lino iu (81) is given by 
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' i 

-5- {ah — ^®) (aj£r'+ %'+ } • 

If, tboreforo, pi bo tho length of tho perpendicular in question, this 


reduces to 


^i = - 


(82) 


V^{(a+5)S'-D'} 

Honce, as the length of the chord is given in (80), the area of the 

triangle is written down to bo 

, , A^/-AS' 

fjJlA= r (83) 

(a&-;t8)[(a5-A*)S'-A) 


It must be carefully noticed that the two triangles whose areas are given 
in (77) and (83), being on opposite sides of the chord of contact, are 
affected with opposite signs'^, honce their algebraic sum establishes the 
truth of a property enunciated by Prof. Nash, viz.^ wo have the following 
Theorem. — If two tangents are drawn from any point 2/ ) 
tho conic 


ax^ + 2hxy -f- hy^ + 2gx -f- 2fy + c = 0, 

tho area of the quadrilateral formed by the two tangents and the two 
lines joining the centre to tho points of contact is 

(84) 

ah-h^ ’ ^ 


where S' is the point-function of the conic. 

It is easy to remark that the geometrical meaning of the equation 
of, the conic is that, when tho area of tho quadrilateral vanishes, the 
locus of the point must be the curve itself. Again, since we know from 
'geometry that the area of the quadrilateral is real or imaginary according 
as the point is outside or inside the curve, wo infer from* (84) that any 
given point is inside or outside tho curve according as AS' is positive or 
negative, which is equivalent to the statement that the point is inside 
or outside according as the discriminant and the point-function have the 
same or different signs, and tho same result, of course, also folloivs from 
the formula in (77). Hero we may add that if from any point two 
tangents be drawn to a conic, the angle between the two tangents will be 
real, only if a certain relation holds amongst tho coeffieients in the equa- 
tion of the conic ; thus, first taking the simple case when the tangents are 
drawn from tho origin, we have tho tangents given by equation (74), viz. 

{ac — </»)a* + 2 (ch —fg)xy -f ( &c — ^) = 0, 

and clearly the angle between theso two lines will be real, if 
{ch-fgf V {a6-g^){bc-p) 

A / 0. 


or 
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Henco, remembering that the discriminant is a translation-invariant, wo 
can at once generalize the theorem to the case wlun*o tho tangents are 
drawn from any point, viz,^ tho angle between the tangents is real, if 
the discriminant is negative ; but we have shewn that, if tho tangents 
are real and the point ontside the enrvo, tho discriminant and the point- 
function must have different signs, so that, as the discriminant is negative, 
the point-function must bo positive ; *hence, finally, wo have tho very 
simple 

Theorem. — ^Any point is outsido a conic, on tho curve, or iiisido it, 
according as the point-function is positive, zero, or negative. 


§§. 22 — 23. Inclinations of tangents to conics, 

§. 22. Theorem.~We shall now prove a theorem which shews 
how some well-known properties of the ci1:clo and tho ellipse are corre- 
lated. 

Consider the conic 


where is essentially indeterminate in sign and value, 
at any two points yj, (arg, are 


jVlh _ 1 
a* " 


(85) 

Tho tangents 

( 86 ) 


= 1 ( 87 ) 

and their chord of contact is 

» (»j+*a) . ?/(2 /i + ?/2) _ , 2/i?/3 , , 

ai ^ ( 88 ) 

Hence, if 6, \j> be tho angles of inclination of tho two tangents and of 

their chord of dontact to a directrix, wo liave 

(89) 

c^'") 

tan./r=-^. (91) 

Substituting for y^ from (89) and (90) in 

we have 



^ a* + tan® 0 ^ \/ a® + 6* Uiu® ^ 

41 


. (02), (93) 
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But, subBtituiing for i/j, from (89) and (90) in (91), we have 

m 


, . tan tan 

tau d/ = 


Now, assume 


6 = 


tan^ ^ = 


aaX2 
cos2 0 ^ 
Ijfi 
cos® 


BO that 


and 


X® = 1 — e® sin® /a® = 1 — e® sin® 


a cos $ 


a cos ^ 


Xi — — r , — — -- 

-A ^ 


BubstiLnting these values in (94»), wo an*ivo at the following symmctncal 
Uuiorem, viz,, if 6, <f, \p be tlie angles of inclination of any two tangents 
to a conic and of their chord of contact to a directrix, wo havo 

. , X*“^ sin 0-\-ur~^ sin ^ 

tan 0 = ^ 

X COB 6-\"fJL cos 1> 

where the eccentricity of the conic is given by 


C8 = 


sin®t^ sin®^ 


(St^o Educational Times, November 1885, my Ques. 8337). 

§. 23. Applications. — To verify the truth of this theorem, wo 
proceed to some applications. In tho parabola, e = 1, so that 

X = cos 0, fJL = cos 1>, 

which give 

2 tan i/f = tan 6+ tan 0, 

a result which can be proved independently, and is often useful in the 
elementary theory of projectiles. Tho particular case of tho circle is 
specially interesting. Hero <? = 0, and X = ft= 1, whence 


, , sin 04-sin^ , 

tan = — 5: = tan -5-, 

cos cos ^ 2 


and 


2iA=e+^, 

or — — 

To see tho geometric meaning of this analytic condition, observe that, 
in the circle, the foci coincide with the centre, and the position of the axes 
becomes essentially indeterminate, while the directrix is situated at an 
infinite distance. Now draw any two tangents OA, OB to a circle, and 
lot OA, OB, BA intersect the lino at infinity in the points C, D, E ; 
Z.OCD = 6?, Z.ODC= — iilBEC = ^, i> being taken negative as it is 
measured in a direction opposite to that in which 6, ip are measured ; 
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hence we have 

ZOAB= ZCAE = fl-^ 

" Z.OBA = ^-“^. 

Therefore ZOAB= Z.OBA, and bA = OB, just as it should be, so that 
the geometric meaning is the equality of two tangents to a circle drawn 
from any external point. Lastly, if we draw any two tangents OA, OB 
to any conic, and, if OA, OB, BA intersect a directrix at C, D, E, wo 
have as before 


ZOAB = d-i/r, ZOBA = i^-^ 

Now draw through the centre two radii- voctorcs of the curve (^> 1 , />«), 
making angles f with the conjugate axis ; then, from the polar equation 
to the curve, wo have 

a - • 

1 — sin^^?’ 1 r- c* sin^^’ 

80 that 

h h 


which furnish the geometrical meanings of the symbols X, /a in the 
statement of the theorem. Substituting for X, /a in ouj* original eipiation, 
we have 


tan ^ = 


p, sin 0 +P 3 sin 
Pi cos O+P 2 cos 


whence 


Pi _ sin (j/' — __ OA 

Pg ” sin {0 OB’ 

and this asserts that the tangents OA, OB are pi'oportional to the ccnti\‘il 
radii- vectoros which are obviously parallel to them, in tlio case of tlie 
circle, the indeterminateness in the position of the axes makes all the 
radii- vectores equal, so that, as shewn before, 

OA = OB, ^-^> = 61-^. 

It may bo remarked that we might have started from the polar instead 
of the Cartesian equations, as just shewn, and thus woj-ked up to the 
value of tan ^ given above ; it is also useful to noiieo that, tli(nigli the 
theorem was obtained from a very particular Eoriii of the ctjiialioii of a 
central conic, it is perfectly true for the general conic, inasmuch as 
tho eccentricity only appears in the Jiiial result. 


§. 24. Similar Conics. 

§ . 24. Generation of Similar Conics. Gi ven any con ic, any other 
conic which is concentric with it, and similar and similarly situated, 
may be generated as the locus of a point tlirougli which any two chords 
of the conic being drawu at right angles to each other, the sum i^f the 
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reciprocals of the roctangles under the segments of each chord is constant, 
the variation of this constant furnishing the different members of the 
family of similar conics. 

Let 

flA;®+27i«72/+&2/®+2<75ff+2/7/+c = 0 (95) 

be the primitive conic, and y) the point through which the chords 
arc drawn at right angles to each other and whose locus we seek. 
Transferring the origin to this point, the conic becomes 

aa?2+ 2hxy-\‘ 2^®+ 2/^+ c' = 0 (96) 

where c* is the point-function. The polar form of this equation is 
(a cos® 0-+ 27<. cos 0sin ^-4-2; sin^ ^)p®+2(gr'cos ^+/ sin^) p-f c' = 0 ... (97) 
Hence, if p^, pg be the segments of the chord drawn through the new 
origin, inclined at an angle 6 to the axis of x\ and p^, the segments of 
the chord at right angles, we have, from (97), 

_ c' 

“ a cos* d-f2/i cos d sin 6 sin* 

d 

a siii*^ — 2h sin 0 cos 0-\-h cos*^ 

so that 

. ' 1 1 _ a + h 

Pi P'6 P4 

which shews that the sum of the reciprocals of the rectangles is in- 
dependent of the direction of the chord, and for any given value of this 

sura, say — , the locus of (a?', y') is given by 

a + h _ 1 

which may be wn'tion ^ 

ax^+27ixif + btj^+2gx+2fi/+c:=Jc^ (a+h) (98) 

and this, of course, represents a conic concentric with the primitive one 
given by (05), and similar and similarly situated ; and wo get a 
family of similar conics by assigning all possible values to h. It 
is interesting to remark that the property established here is general 
in a twofold sense, viz., if the sum of the reciprocals of the rectangles 
under the segments is to be constant, the point may bo any point on the 
conic given by (98), and the chords may be inclined at any angle to the 
axis of X, provided they include a right angle. The same results, of 
course, could have been obtained by applying the process to each of tho 
conics separately, viz.^ if we have tho central conic 
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the value of 


is found to be 


1 1 

Pi Pi Ps P4, 




+ — -1 

and the locus in question is 
Similarly, if we have the^pa^abola 

= 4aaj, 

the value of 


Pi Pa'^'Pa Pi 
1 

“ y'i-4aJ • 

and the locus sought is 

Lastly, as in the equilateral hyperbola, we have (a+&) = 0, the required 
conic- locus is the given conic itself, and we have the following 

Theorem. — If through a given point P in the plane of any conic, 
any two chords bo drawn mutually at right angles, the sum of the 
reciprocals of the rectangles under the segments is constant ; and, for 
different values of this constant, the locus of P is a family of concentiic, 
similar and similarly situated conics, which, however, all merge into the 
primitive conic when it is an equilateral hyperbola. (Cf. Salmon’s 
Conics, §. 181, Ek. 2, Ed. 1879, p. 176). 


§. 25. Theory of Envelopes, 


§. 25. On Three Parabolic Envelopes. — As an illustration of the 
theoiy of envelopes, we proceed to discuss the envelopes of the sides of 
all equilateral triangles inscribed in a given triangle. 


Let ABC be the given triangle, and 
A'B'O' an equilateral triangle inscribed in 
it ; let r be the side of this equilateral 

triangle, and let ^A0'B’ = -+®, so that 

ilA'C'B = 5 - e, = y+fl - b, 
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2ir 

^AB'C' = - 5 — — A. Then, in order to find the envelope of B'O*, take 
o 

AC, AB as the axes of x and y respectively, so that the equation of B'G' is 

X 

Now, wo have from the geometry of the figure 
r . /2ir 


.,-r ...» — j. 


(99) 


AO' = -r 


sin A 


AB' = 


" (5+«). 


while 

gives 


sin A 

c = AB = AC' + C'B 

a 

sill 


. ( 100 ) 
( 101 ) 


sin A 


sin B 




sin B 

which may be written in the form 
c 
T 

where 


: — 7 h — f cos € 

Bia A sin B J 

{¥-“) . 

-r-a— rrr-T rsm 0, 


sin A 
= P cos ^+Q sin Oj 


( 102 ) 


^3 


Pz=l + 2^ (cot A+cotB) (103) 


Q= I (cot A — cot B) 

The equation of B'C' In (99), tterefore, reduces to 

sin A . sin A 



(104) 


Bing+fl) 8m(-|-fl-A) 

which may be written 

I £ sin — a)+ 2 / sin g | cos 0+ | j/ cos cos | sinfl 

= Si^A- 

0 - 20 - a)+cob A ), 


2 sin A 


cos 
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and this xmay be written 

r -^cos A+cos — A — 26^ j =E cos fl+F sin 6, ... (105} 


where 


E = 2 sin A I arsin — A^+y sin g 

{ 2 /C 08 g-* 00 B(^-A) j 


(IOC) 

(107) 


F = 2 sin A 

Eliminating r between (102) and (105), wo havo 
2c I cos A+cos -A- —2^^ I 

= PE. 2 cos^i e + QF. 2 sin^ 0+(QE + PF). 2 sin 9 cos 9. 
Assuming, therefore, 20 = this may bo written 

2c cos A+2c cos — A — 

= PB + QF+(PE-QP) cos<> + (QE + PF) sin 
Expanding cos and arranging the cocfEcionts of sin ^ and 

cos this may be written 


whore 


M sin ^+N cos ^ = K 

(108) 

M = QE+ PF - 2c sin (^ - a) .... 

(109) 

N = PE-QP-2ccob g-A) .... 

(110) 

E = 2c cos A — PE — QF 

(Ill) 


Tho envelope of (108) is obviously 

Ma+N8 = K8, 

and this, being written in the form 

M3=(K+N)(K-N), 

leads, 0^1 substitution from (109), (110), and (111), to tho equation 
(QE + PF)* - 4c sin - a). (QE + PP)+4c8 sin» “ a) 

= 4c® I cos® A — COB® — A^ I 

— 4c l^cos A — cos g-A)]PE+[ cos A+oos (^-a)] QfJ^ 

+4 PQEF, 
wliich may be written 
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(QB-PF)«-4c[q. sin g-A^+P j cos g-A^-cos A j ]e 

— 4c ^P sin — A^ — Q | cos — A^ + cos A^ J F+4c® sin* A = 0. 

As E and F are linear functions of x and ?/, while P and Q are constant 
quantities, it is clear that this equation of the required envelop© 
represents a parabola, and a diameter of this parabolic envelope is given 
by QE = PP, 

which is equivalent to 

|p. cos + Q ^P cos^-Q sin ||y=0, 

or, since 

Pc<»(-5-A)tQ»i»(y-A)= -3J-J- 

and 


Pcos --Q sin^ = 


sin B ’ 


the equation of the diameter may be written 

w sin - y sin = 0. 


The diameter can be geometrically constructed as follows, viz., on BO 
describe externally an equilateral triangle EDO, and join AD ; then AD 
is the diameter ; for, if the point D be (or, y), we have 
DO sin A DB sin A 


y 


Bin(|+C) 
BO that the equation of AD is 


Bin 




which is also the equation of the diameter. 

Again, if we consider the envelopes of the other two sides, they also 
will be parabolas, and their diameters will be obtained by joining B and 
O to the remote vertices E and F of tho equilateral triangles described 
externally on the opposite sides ; and, since, from elementary geometry, 
AD, BE, OF intersect in a point, it can easily be shewn, from Euc. III. 22, 

that the acute angle between any two of them is Thus, finally, we 

have the 

Theorems. — The envelopes of the sides of the equilateral triangles 
which can bo inscribed in any given triangle ABC, are three parabolas ; 



1887.] A. Mukhopadhyay — Memoir on Plane Analytic Geometry. 329 


the acute angle between every pair of the three axes is — ; if, through 

o 

the vertices of the given triangle, diameters of the parabolas bo drawn, 

they intersect in a fixed point which may be determined geometrically, 

viz.^ if equilateral triangles BDC, CEA, AFU be described externally on 

the sides, the lines AD, BE, OF are diameters of the enveloping pam- 

• 

bolas and meet in a point, the acute angle between eaeh pair being 

o 


' §§. 26 — 27. Beciprocal Polars. 

§. 26. Reciprocal of Central Conic.— It is well-known that the 
first focal pedal of a conic, being the locus of the foot of the perpendicular 
dropped from a focus on any tangent, is, in the case of centml conics, 
the circle described on the axis-major as dianjeter ; hence, as the recii^rocal 
of any curve is the inverse of its pedal, it is clear that the inverse of 
pedal of the first focal pedal of any central conic is the reciprocal polar 
of a circle, which reciprocal is known to bo a conic ; hence it follows 
that the second pedal of a conic with, respect to a focus is the inverse of 
a conic whose position and magnitude may be determined goomotrically. 
For we know that the reciprocal of a circle of radius a, with respect to 
a circle of radius ky is a conic which is an ellipse if the origin of recipro- 
cation lies within the given circle, the focus of the conic is at the origin 

. . . . c 

of reciprocation, the scmi-latiis-rectum is — , the eccentricity is — , whore 

a a 

c is the distance between the centres of the given circle and the circle of 
reciprocation, and the directrix is a line at right angles to the central 

/t® 

line drawn at a distance — from the origin of reciprocation. Now, in 

the question under consideration, we have to find the reciprocal of tlie 
circle described on the major axis as diameter, with a focus as oi igiii of 
reciprocation ; hence the conic is an ellipse, a focus of which is the 

/i^ 

focus of the given conic, the semi-latus-rectum is — , the eccentricity is 


equal t(f the eccentricity of the given conic, and the directrix is a line at 

A;® 

right angles to the axis-major of the given conic, at a distance ^ from 
the given focus. 

These results are easily verified analytically, for the given conic 
being 


i'! - 1 

Zi /.2 “ 


a® ^ 6® “ ’ 

remove the origin to the focus, say the negative one ; then the conic is 


42 
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(x - 
a2 

and the first pedal, being the circle on the major axis as diameter, is 

(x — ae)2 + 2/** = 

the coordinates of any point on which may be expressed by means of a 
single parameter, viz., 

x = a (e + cos ^), 

7/ = a sin 

and hence the equation of any tangent may be thrown into the form 
(x — ae} cos i> -h y sin <!> = a. 

A line at right-angles to this through the origin (which is now the 
focus) is 

or sin 0 — 7/ cos <l> = 0,' 

and, as the second pedal of the conic, or the first pedal of the circle, is 
tlie locus of the intersection of the two lines, we have, by solving for 
sin <l> and cos 


sin <p = - 


ay 


COS V — 

dQX ’ 

where (x, y) is, of course, a point on the pedal, viz., the actual equation 
is 

a® (x^+y^) = (x^-^y^ - aex)^ , 


ax 


whicTi quartic, therefore, is the second pedal of the given conic with 
respect to a focus. To see that this is the inverse of a conic, we have 
only to take its inverse, viz., substituting for x and y 

k^x Ic^y 

respectively, the second-pedal-quartic is seen to be the inverse of 

+ = (Ji^ — aex)^ , 

which is, of course, a conic, viz., this may be written 

j,;!? 7/2 ^ 2yex 

^ 62 “ ^ 


which is equivalent to 

/X /c2^2 y9 ^ yt 

It may bo noted that any two conics having a common focus have two of 
their common chords passing through the intersection of their directrices ; 
in the present case, therefore, two of the chords of intersection of this 
conic and the given conic are parallel to the directrices ; one of these 
chords is found, by subtracting the equations of the conics, to be the lino 
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§. 27. Reciprocal of Evolute of Conic.*— Wo now jimpost* lo 
investigate the reciprocal polars of cvolutes of conics ; but as all central 
conics are included in the equation 


© 


I) =*■ 


(112) 


we will discuss the problem with regard to*" this general case. Since the 
reciprocal is the inverse of the pedal, and as the pedal of the evolnto is 
the locus of the intersection of the nonnal and the lino drawn at I'ight 
angles to it through the origin, it is clear that the reeiprfieal of 

the evolute is the inverse of the locus of the point of interseedion of 
the normal at any point of the curve, and the right line dropped })cr- 
pendicular to it from the origin. Now, the normal at any point (jp, y) 
of the curve in (112) is 

I — 1 ^ *m. — 1 


m /a\ 
a \a) 


CT-,)=| 


(X-x), 


where X, Y being the current coordinates, the equation may bo writt-cn 


X 




?/" 


V-V) 


The straight line through the origin at right angles to tliia^ is 


?/ 


-Y + 


a? 


,m— 1 


x = o 


(lU) 


a- 

At the common point of intersection of the two lines given by (113) 
and (114), we have 


,2(w — 1) — 


L 


1 2 m 




(115) 

i \ b”* / \ a™ ' 

/(^^— ) ). (IIG) 

V a™ / V a™ //" / 


jj2« 52/» J - ^ V / \ «« h"‘ 

If (f, rj) bo the inverse of the point whose coordinates are given by 
(115) and (11b), and the constant of inversion, wo have 

/.:2X JcY' 




f = 


X2-1-Y2' 


xy. 


v-v) 


(117) 


* The thooreins ostablishod in this section wore discovorod by mo about tliroo 
years ago, and were, on the 29th AngnstJ 1885, commnnicatod to Mr. \V. .f. C. 
JVIathomatical Editor of the Educational Timesy with a view to thoir publication in 
that journal. They have aince been published as questions 8571, 8707, 8773, H993i 
9049, 9074, 9148, 9102, 9103, 9204 ; but, while Home of those qnoKtioriH have appcai’od 
under my name, the others have been, for reasons best known to Mr. Miller biniHclf , 
ascribed to different gentlemen who had, perhaps, just as much to do with the 
theorems with which they have been credited, as the proverbial man iu the moon. 
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i*T fc ». ***-1 


V = 


X»+Ya 


/ m-2 

am. t 2. ) 

\ a”* i"* / 


(118) 


If, now, we eliininato x and y between the eqnations (117) and (118) by 
virtue of the relation « 

©”+r=*. 

we shall obtain the equation of the loons sought. For this purpose, we 
find that 

m m 

( V®-! 


1 


and 


(■hr 

m 

r - VTirri 

[ ■' L a"* 6’“ Jj 

-k* 


(119) 


= A» 




1 

w— 1 


(120) 


Therefore, finally, replacing (f, rj) by (a?, y), we find from (119) and (120) 
the 

Theorem. — Tho reciprocal polar of the evoluto of • 




is tho curve 




m m 

1 

tw— 1 


-1 


=w(^;r 

whore k is the radius of the circle of inversion. 

A host of interesting results may be obtained by assigning particular 
values to m and k in (121) ; a few are noted below. 
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If m= 2, A;*=ia*+ we see that the reciprocal polar of the evolute 
of the conic 

^+y!_i 

a»-b*~ * 

with regard to the circle described on the line joining the foci as diameter, 
is the curve 

( 122 ) 

X* y* 

which, when the hyperbola is equilateral, becomes 

111 






(123) 


Again, if m = h = 1, we see tliat tho reciprocal polar of the evoluto 
of the hypocycloid 


is tho curve 




<S*$) -($-$)■ 


fiV \a8 fiy 

the radius of the circle of inversion being unity ; if cw=: P, tho polar 
equation of tho reciprccal polar bocomes 

r = a sec 20. (1^^^) 

Again, since the evolute of the conic 


where 


a*-6» „ a»-&® 

o= , P = 


a ■■ b ’ 

we see, by putting m — \, A* = a* — 6*, that tho reciprocal polar of tho 
evolutg of the evolute of the conic 

with respect to the circle described on the line joining tho foci as 
diameter, is the curve 

.8 


(5+p)=(«’»-‘W‘ (126) 


Again, by putting w = — 2, and attending to equation (122), it is 
clear that the reciprocal polar of the evolute of the i*eciprocal polar of the 
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evolute of the conic 

*2 + j'o 
a* 

with regard to the circle described on the lino joining the foci as 
diameter, is the curve 

{(o‘-(o’1{ey¥:C)W}'=a-jy 

Here we may remark in passing that since the reciprocal polar of the 
evolute of the reciprocal polar of any curve can be geometrically proved 
to be the locus of the extremity of the polar sub tangent, it is clear that 
the curve in (127) is the locus of the extremity of the polar subtangent 
of the evolute of the conic , 

j .^-1 

Hence, transforming to polar coordinates, wo have the 

Theorem. — The locus of the extremity of the polar subtangent of 
the curve 

/ly* /a cos ^y^ 

V/ ' 

which is, of course, the evolute of the conic, is the curve 

|cot e. - tan e (128) 

which is, of course, the polar form of the equation (127). 

Again, by putting m- = ^ , Jc^ = ab, we find that the reciprocal polar 
of the evolute of the parabola 

with respect to a circle of radius \/ ah, is the cubic curve t 

7/tt — W-ar& — aj ^ 

-.- 7 -^+-. = 2 (129) 

X h y a ^ ' 

By the application of the same process to the parabola, a variety of 

now theorems may be obtained, viz,, taking the parabola of the 

degree, 

2 / = Xa;^ (132) 

the normal at any point (a?, y) is 

Y + X = *• (1 + \nyx^'~'^\ 


( 131 ) 
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wliilo the line at right angles to this through the origin is 

T-W'-lX = 0, (182) 

so that, at the point of intersection of the lines given by (131) and (132), 
wo have 


1 1 + I Y= (1 + Xh2/»”-2) (133) 

I 1 + ] X = * (1 + \nyx'‘<'-% (134) 

and tho inverse of the X, Y is given by 




^7 = : 


7. a X 

X2 + Y»' 
Ic^Y 


1^ 


(l + Xnyai^^ 


(135)- 


(13G) 


whore f, rj arc tho coordinates of a point on tho locus sought ; hence, 
eliminating a;, y between the equations (135) and (18^)), by virtue of the 
relation in (130), wo hav’e, after rtqdaeing tj by a*, y i-cspectively, tho 
Theorem. — The reciprocal polar of the evoluto of tho parabola of 
tho degree 


is tho curve 


y = \x^ 


(l + 1. ty ^ = Xn7.»(»-1) (137) 

where k is the constant of inversion. 

As before, by assigning particular values to X and n in this equa- 
tion, we may deduce various theorems. 

Thus, tho reciprocal polar of the evolute of tho parabola 

z=:iax, 

with regard to^ a circle whoso diameter is equal to the latus-rcctum, is 
the cubic curve 

r (cos^ 6 -|- cot2 $) = 4a cos 6, (138) 

of which is an asymptote. 

Again, the reciprocal j^olar of tho evoluto of tho parabola 

2/® = 4aa?, 

with respect to a circle of radius a, is tho cubic 

x^ = i/{a-2x), ( 139 ) 


of which ir = g is an asymptote. 


Again, the reciprocal polar of the evoluto of tho parabola 
7/* = 4a (x-^a), 

the focus being now tho origin, with regard to a circle whose diameter 
is equal to the semi-latus-rectum, is the curve 
r cot 0=za sill 6, 


( 140 ) 
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which represents a circular cubic, of which « a is an asymptote, and 
the point at infinity a point of inflexion. 

A^ain, the reciprocal polar of the evoluto of the evolute of tke 
parabola 

y“ = 4a (jc4-2a), 

the origin now being the centre of curvature at the vertex, with respect 
to a circle of radius a, is the quartic 

7 / (3a;24. 2y^) = (141) 

Similarly, the reciprocal polar of the evolute of the parabola 
2/* = 4a (#+2a), 

with respect to a circle of radius h, is the cubic 

ax^ = 

It is useful to notice that if we are given any curve 

(142) 

the normal at any point (a;, y)^is 

* d'Ut v du . 4 rfcv 

dy* 

while the line at right angles to this through the origin is 

X ^ Y rf«_0 

dx dy ' 

At the common point of intersection of those two linos, wo have 


W V 

K duX^ /duV*) dn / du dii\ 

s)+W)r= liVZ-’ai) (“'> 

whence it follows that if (f, rj) be the point inverse to (X, Y), the 
coordinates are given by 

du 

A;* X liy 


f = 


X* + Y» 


= - /c* • 


dn du 


(147) 


V- 


FT 

x*+r‘ 


= *».. 


du 

dx 


du du 


(148) 


Therefore, the equation of the reciprocal polar of the evolute of the 
curve given by (142) is obtained by eliminating x and y from the three 
equations (142), (147), (148); and, the general theory being thus given, 
the question is reduced to one of elimination. 

It is interesting to note that if the coordinates of any point on the 
given curve can be expressed in terms of a single variable parameter 
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the coordinates of the corresponding point on the reciprocal polar of the 
evolute, may be similarly expressed. For, remembering that 

du 

dx dy 

du dx^ 

dy 

the formulae in (147) and (148) may to written 




71 = h\ 



dx 


^ -A* 



Ay, ”*■ 

Ay , 

dx 

y 7 + * 

' ax 




dy 


. _ 7 , 



Ay ^ 

Ay , 

dx* 

2'^ + * 


3? 


so that, if the coordinates of any point on the given curve be given by 

*=/i w 

we see at once that the coordiualcs of tlie coi’respondmg point on the 
reciprocal polar of the evolutc aTO given by the system • 

/i (») 




fi {P)fi W+/a W/2 W 
•A W 


" **■ A w fi w +/2 (^) fi (♦)■ 

It is clear that the coordinates of any point on the 7^^ “ reciprocal polai* 
of evolute ** may be obtained from this system ; and the coordinates of 
points on the curves given above may also be expressed by means of a 
single variable parameter. 

§§. 28 — 29 . Theormis on Central Conics. 


§. 28 . Properties of the 

Ellipse.— In this -section we 
shall igivestigate the truth of 
some theorems on the ellipse. 

I. Let ^ be the eccentric 
angle at any point P on the 
ellipse 



so that, if A, A! are the vertices 
and S, S' the foci, the coordi- 

43 
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nates of A, A', S, S', P are(a, o), (—«, o), (as, o),( — as, o), (a cos 
& sin ^), respectively. The equations to PA, PS, PS', PA' are easily 


(149) 


found, viz,f 


PA 

is 

« — a cos ^ a cos ^ — a, 

2 / — 5 sin ^ 5 sin ’ 



5 sin ♦ _ 5 sin ^ 


U1 

^ a cos ^ — 1"" cos^ — 1 

PS 

is 

— a cos 1> a cos ^ — ae 
y — 5 sin ^ ~ h sin ^ ’ 


or 

5 sin 0 be sin ^ 

V = - — : X T 

a cos 9 — e cos 9 ^ e 

PS' 

is 

— a cos ^ a cos 0 + ae 

y — 5 sin 0 5 sin ^ ’ 


or 

5 sin ^ . 56 sin 9 

1/ =1 - - ■ 

a cos 9 *1" cos 9+ e 

PA' 

is 

rr — a cos 9 a cos 9 + a 

2 / — 5 sin 9 ”” & siu 9 ’ 


or 

5 sin 9 5 sin 9 

^ a cos 9 4'! cos 94 1 


(150) 


(151) 


(152) 


Let p, q be the intercepts made by PA, PA', and s those made by 
PS, PS', on the minor axis. Then we liave 

h sin ^ h sin ^ 


^ 1— COS^’ ® *1+008 ^* 


so that we got 


he sin ^ 
e — cos 


s = 


be sin ^ 
e~hco8 p ’ 

2 


p+gf=-r--i, P(Z = 5 i 

^ sin f P ^ sm ^ 

_ 25e* sin ^ __ 5*e* sin* ♦ 1 1 __ 2 

* ” e* — cos* c*— COB* r"^ 8^ b sin 

This shews that the sum jof the reciprocals of the intercepts made by 
PA, PA' on the minor axis is equal to the sum of the Teciprocals of the 
intercepts made by PS, PS' on the same axis ; it also follows that, since 
joq = 5*, the rectangle under the intercepts made by PA, PA' is always 
constant and equal to the square of the semi-axis-minor. Again, p, q are 
the roots of the quadratic 

— 25 cosec ♦ . 5* = 0 (153) 

Similarly, r, s are the roots of the quadratic 

«• — 25 X* coseo z+h* X* = 0 (154) 

where X* satisfies the equation ' 

e* sin* f 


X* = 


e* — cos* 
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which is equivalent to 

sin* t ^ 

Again, since the equations of all the four lines PA, PA', PS, PS', are 
known, the angle between any two of them may be found, viz., 

tanAPA>= * (155) 

(d* — Ir) sm 9 

ta BPS' = (166) 

cot SPA = — 7 - I tan^- -r^ sin ♦ ] (157) 

b 1-e ( 2 1 + e ) 


cot S'PA = 2. i±i j cot J sin j (158) 

h 1-e I 2 1 + e ^ ) 

We have shewn above that 

1 11 1 _ _2 ■ 2 

p'^ q~“ sin ^ "" ordinate of P’ 

whence the ordinate of P is a harmonic mean as well between r and s 
as between p and q. Again, it is evident that the theorem holds, even if 
S, S' are not the foci, but any two points on the major axis equidistant 
from the centre ; for, in that case, instead of putting OS = ae, we have 
to put OS = ak, where h is a certain constant ; thus, wo have the theorem 
that the ordinate of any point P is a harmonic mean between the in- 
tercepts made on the minor axis by the two lines joining P to two points 
on the major axis equidistant from the centre. 

In order to see whether the formulas 


p q r 8 y 

pq = k\ 

hold for any curve other than the conic, let us take the inverse question 
in a more general form, viz., take O as the origin of coordinates, and 
BOA, OQP any two lines through it. A, B being fixed points ; then, 
if BQ and AP intersect in R, required the locus of R, when 

p q r 8 y 

pq-h‘, 

where OP = p, OQ = 9 . Let a, bo the coordinates of R; OA = a, 
OB = — 5 ; then 


RAis 
RB is 


ar — a a — a 


y-P~ P ’ 


»— a a+h 

y-P~ P 
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But, since OP = p, OQ = g, we have 

— a o — a —a _a+fe 

whence 

p^-^, 2 =-^ ( 169 ), ( 160 ) 

a— a a+o 

so that 

^ I ^ ^ I ^ 

p q P ah P ' 

Hoiice the theorem that the ordinate is a harmonic mean between the 
intercepts holds only when a= 7>, that is, when the line on which the in- 
tercepts are made is equidistant from the fixed points ; thus, we have the 
Theorom. — Given two points and a line « equidistant from them ; 
then, taking for axes the give^i line and the line joining the points, the 
ordinate of any point is a harmonic mean between the intercepts which 
the lines joining the point to the given points make on the given line. 

Again, pq =A/**, we must have, changing a, /3 into x, y in (159) and 
(160), 


which may be written 


a — « 


, /I 1\ 1 


shewing tliat the theorem holds only when P lies on a conic. In the 
particular case when the given lino is equidistant from the given points, 
we have a = h, and the conic is 

f!+?(-’=i. 

a* ^ 

if the two lines are also at right angles, they are the axes of the conic, 
and the given constant fc is the semi -ax is- minor. 

II. To determine the position of a point P on an ellipse such that, 
if the normal at P intersects the minor axis produced in G, the polar of 
G may subtend a right angle at P. 

Using the same diagram, let the ellipse be ' 

and P the required point where the eccentric angle is so that the 
coordinates of P are a cos b sin Then the normal at P is 

— -4^=c* 

cos ^ sin ^ ' 


(0,-i 


so that G is 
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Let OD be the polar of G with respect to the conic, so that CD is parallel 
to the axis-major and has for its equation 

- 

^ r* sin 

Transfer the origin to P, and take the new axes parallel to tlie old ; 
then the ellipse is 

(jp+a cos ♦)* 

p - ^ 


a* ^ ^ 


2 cos ^ 2 sin ^ 


The line CD is 

or 



(162) 


where \ = — • ^ — r shi* <P -f />* cos* 1>) (163) 

c* sin 9 

Now, PD, PC are two lines through the new origin, and through the 
intersection of the conic with the line ; their equation, therefore, must be 


jp* 2 /* . 2 cos 9 ^ 2 sin 9 

-* + 15*^ ^ ; X y* = ^ 
dr Ir \ a A o 


These will be at right angles, if 


Jj^ 1 2 sin 9 

a* A. b 


= 0. 


Substituting for \ from (163) and simplifying, we have 

(ira) 

which determines the value of 9, and, therefore, of P; it is romarkablo 
that the result is dependent simply on tlie eccentricity. 

III. A ve¥y interesting point arises, if wt) seek tJie envelope of the 
sides of any triangle PSS' having its vertex P at any point on the e1IipHe> 
and its base-ends any two points S, S' on the axis-major, equidistant 
from the centre, so that OS = OS' = Then, from (150), the equation 

of PS V 

6 sin 9 5^ Bin 9 

a cos 9 — ft cos 9 — 

which may bo written 

(6.1? — alcb) sin 9 cos 9 = — aky, 
and the envelope of this for different values of 9 is 


(bx — aA:6)*+o*y* = (166) 

which is equivalent to 

6* (a — ahy = a* (A;* — 1) y* (167) 


or 5 (« — aJe) = ±ov^**— ly; 
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apparently, therefore, the envelope is a pair of right lines passing through 
the fixed point (ak, o), and real only if k is greater than unity, that is, 
if the point S is outside the ellipse. But, looking to the geometry of the 
figure, it is clear that the envelope must be the given point S, so that 
the analytical solution furnishes, apparently, a whole line for the 
envelope, while geometrically only one definite point on that line satisfies 
the demand of the problem ; the discrepancy, however, is only apparent, 
viz,, the equation (167) may be written 

b» (« - aft)»+a» y» = 0, 

SO that this must bo equivalent to 

= aA; I 

. . 2^=0 r 

which is, of coarse, the point in question. Such instances of degenerate 
envelopes are by no means rare. 

§. 29. Properties of Confocals. 

I. Given a system of confocal ellipses, to find the locus of points 
where the tangents cut off a constant area from the axes. 

Any conic of the system is 

r.+P=* 

where, for the moment, 

A» = a«-fA«, Ba = 6«+A2 c«=: A«- B»=:a«- 
Take a point (f, -q) on this ellipse where the eccentric angle is ; the 
tangent is 

X y 

- cos ^ + g sin if = 1, 

and the intercepts made on the axes are 

A B 
cos sin 

BO that, if be double the constant area in question, we have 


r -- ^ = (169) 

sin f cos f 

Hence we get the system 

f* = A* cos* ♦ = (a* -f X*) cos* (170) 

iy* = B* sin* ^ = (fc*+X*) sin* (171) 

and from (169) 

(a«+X*)(6*+X*) = sin* ^ cos* f (172) 


The elimination of X, ^ from these three equations will lead us to the 
equation of the locus. For this purpose, observe that from (170) and 

( 171 ), 

i* = (a*+ X*) (6* + X*) sin* f cob* ^ = X* sin* f cos* 
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so that 


343 


sin* p cos* 

Again, from (170) and (171), 


(173) 


COB* ^ sin* P 


=:a*-5* = c*, 


or 


f* sin* ^ — “»;* cos* ^ =: r* sin* ^ cos* ^ = 


__ c^ (y 


A* 


from (173). 

This may be written 


i* sin* ^ - iy* (1 - sin* = — 


whence 


sin* ^ = 




cos*^=«. -j 


+ ii 




/t* 

r* (ri. 


(174) 

(175) 




Substituting for sin and cos ^ from (174) and (175) in (173), and 
simplifying, we have 

(cH+h»riXJfii-rir,) = Ifi (£» + i^)*, 

which is the equation of the locus in question. Hence, we have the 
theorem that the locus of points on a system of confocal ellipses where 
the tangents cut off a constant area from the axes is the bicircular 
quartic through the origin 


(c*aj + /i*y) Qb^x - c^y) = /i* (a;® +y*) 


(176) 


where c is half the distance between the foci, and /t* double the given 
constant area. 

It is not difficult to see that this quartic- locus is the inverse of a 
central conic, for, substituting for x and y 

respectively, wo find that the bicircular quartic is the inverse of the conic 

(c*aj -f 74*//) (Ji^x - f^y) k\ (177) 

where \ is the radius of inversion ; it is easy to see that this conic is an 
equilateral hyperbola concentric with the confocal ellipses, and, if 0 be 
the inclination of its transverse axis to the line joining the foci of the 
confocal family, we have 


tan 26 


*Vc» A*/’ 


which famishes for tan 0 the two valnes 

W-c* c»+A* 
A*+c»’ c»-A*‘ 
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n. To iavestigate the locus of points on a system of confocal 
ellipses, where the eccentric angle has a constant value. 

Let any one of the confocal system be 

A.+ b* 

where A* = a*+X*, B* = then, if ^ be the eccentric angle at any 

point (f, we have 

= A* cos* 1> = (a*+X*) cos* 

7)^ = B* sin* = (fe* + X*) sin* 
so that the locus in question is the hyperbola 
€ V 


■b^ = c*, 


(178) 


cos* sin* 

and this is evidently a member of the confocal family ; hence it follows 
that, given a system of confocal ellipses, the locus of points where the 
eccentric angle has a constant value is one of the confocal hyperbolas 
which intersect tlie system orthogonally ; in other words, given a confocal 
system of ellipses and hyperbolas, each hyperbola intersects the ellipses 
at points where the eccentric angle has a constant value, and, by varia- 
tion of this constant value, we get all the hyperbolas of the system, and^ 
from a knomi theorem, the envelope of all those hyperbolas is an 
imaginary quadrilateral. 

Similarly, if we have the hyperbola 

^ y* - 1 

a*+\* ’ 

which is one of a confocal system, and the eccentric angle at any point 
(f, 'q)f we have 

(a®+X*) see* 
iy*=(h-+X*) tan*^, 

so that, if the eccentric angle has a constant value, the locus is 


■ = a* — 6* = c* 


(179) 


sec* tan* 1> 

and the envelope of this, for difPerent values of the eccentric angle, is 
the parallelogram formed by the four lines c 

(c* + 2 /* - a?*)* = 4 c*2/*, (180) 

viz,, the four lines aie 

— c+y + Ji? = 0, 6-y-|-a? = 0, c-hy — ^ = 0, c+y-b«r=0. 

§§. 30 — 31. Theorems on the Parabola, 

§. 30. A Dynamical Problem.— Take the parabola 

y* = 4aa7, 

which, when the origin is removed to a point on the principal axis at a 
distance na from the vertex, becomes 

^* = 4a (a; + na). 


( 181 ) 
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Imagine a particle to describe the parabola under the action of a force 
directed to the new origin as centre ; and suppose it to bo started from 
the apse with the velocity in a cii*clc at the same distance. Then 


and 


But 


so that 


whence 


Therefore 


(I) 


dy dx 

d\i dx 

dt 2a dl ’ 

(a; + 2na) -;^= — /i..* 
dt 




■ 2a. P. 

r 


{x-{-2na)^ 
where P is the central force. 

This may be written 

7/® P P 

-= ~ (fj^ — 2ax) = — . 2a (x + 2na)j • 


(.r4-2na)'‘ r 


which gives 


p=^ 


2a (x^2ua)^ ’ 

But aj‘*+y® = r® 

2 /* = 4a (a? 4* na) . 

Eliminating y, this gives a quadratic for a?, whence we derive 


(182) 


je-f 2na = 2a — 1) 4- | r®4-4a** (1 — | . 

Substituting in (182), we get 


2a 


(183) 


^ 2a (7L ~ 1) "I- 4a® (1 — n) | 

which gives the law of force in terms of the radius vector. For an 
interesting discussion of a kinetic difiiculty in connection with this 
dynamical problem, see a note by Dr. Besant in the Quarterly Journal of 
Mathematics, t. XI, 38. 

§.31. Geometrical Applications. — Thus far we have solved a 
purely dynamical question ; we now proceed to obtain some interesting 
geometrical properties of the parabola. Wo have 
^ h^ dp h^ d /l\ 
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Hence, from (183), wo get 

a ^ rdr 

v' J |^2a(n-l) + ^[r»+4a»(l-w)] 

If, therefore, we take j) for all values of r from+ oo to — oo , wc have 

2 (--,) = 2 — =rj-, (184) 

V PV 1 2a (n - 1) + ^1_/* + 4a* (1 - J j 

To evaluate this delinite integral, let us first take the indefinite form. 
Put 

r2 = 4a» (I - n) Um» (185) 

r = 2a \/ tan , 

dr = 2a >v/ see* ^ d^, 
r*+ 4a* (l — n)z=. 4a*^ (1 — v^) sec* 

If, therefore, I be the indefinite integral, we have 

^ ^ 4a* ( 1 — ?i) tan <l> sec* p dp 

J I 2a (a — 1) + 2a \/l — n sec <;> j 

^ 4a* (1 “ n) si n ^ d^P 

J [ V'l-n — 2a (1 — n) cos p | 

/ 4a* (1 — n) sin p dp 

8d^ (1 — w) “ |l — \/l — 71 COS 

__ __ 1 ^ d (cos p) 

2a \/l — 7hJ 1 1 _ ^ 1 — n cos </> j 



Now, sec* ^ = 1 + tan* = 1 + r, from (186) . 

Therefore 

cos*^=-^C^- 

^ r*+4a*(l-,0’ 

and, when r = wa, this gives 

^ (a-w)* 

and, when r = cx) , 

cos * ^ = 0. 

These give the limits of the transformed integral ; if, therefore, Q be the 
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value of the definite integral, we have 

Q= 

au^ 

so that, from (184), we have 
whence, finally, 

; 

Hence wo liave the theorem that, if we take any point on ilie axis of a 
parabola whose distance from tlio vertex is na, the sum of the squares of 
the reciprocals of all ^le perpendiculars di'oppcd fi'om this point on 

2 

successive bingeiits to the parabola is erfual to H is obvious that 

these perpendiculars arc the radii-vectoi*bs of a pedal of the parabola ; 
hence, the following theorems may be enunciated. 

Theorem 1. — A is the vertex and »S^ the focus of a parabola whose 

latus-rectum is 4a; points Sjj, Sjq are taken on the principal 

axis such that = 8 ^ 8 ^= ... =a; the sum of the s(piares of tho 
reciprocals of the rad ii-vec tores of the pedal of tho parabola with regard 

to Sn is (188) 

Theorem II. — The sum of the squares of tho reciprocals of the 
radii- vec tores of all tho pedals of the parabola with regard to Sj, S 3 ... Sq^ is 

= „-.(i+2‘+ )=-3(:)’ ''®> 

Theorem III. — if we take only tlio odd pedals, tho sum of the 
squares of the reciprocals of all tho I'adii- vec tores is 

)=j(i)’ 

Theorem IV. — If we take only the even ])cdals, the sum of the 
squareg of the reciprocals of all tho radii-vcctores is 

)=e(0‘ 

§. 32. A Geometrical Locus. 

§. 32. General Theorem on Conics.— If from any point P two 
tangents be drawn to the conic 

,1+!.=' <‘»2) 

to investigate the locus of the middle point of the chord of contact when 



348 A. MukhopadLyay — Memoir on Plane Analytic Geometry, [No. 3, 


P is constrained to move on any curve 

P (aj, y) = 0 (193) 

Lot be the eccentric angles at the points of contact of the tangents ; 
then the tangents are 

- cos ^ ^ sin ^ = 1, 

a o 

- cos ^ 7 sin ^ = 1, 

a b 

aud, if X, Y be the coordinates of P, we have 


X = a. 


2 


cos 




Y=Z;. 


. e^(i> 

sin 

cos 


Jf, further, 17 be the coordinates of the middle point of <he chord of 
contact the locus of wliicli is sougJit, we have 


^ - (cos ^+cos 

(sin 0+sin 


(194) 


(195) 


The locus is obtained by (diminating ^ between these and 


F <a 


0-i> 
\ — 

From (194) and (195), we have 


’ ^ e-'p 


= 0 


(190) 


$ ^ + ^ 6 — <p 

- =1 cos — 

a 


2 2 


_ = sm_co8-— . 


whence, squaring and adding, 
cos® 


2 a® 6®’ 


(197) 


Also, by division, from (194) and (195), 

arj 


tan 


2 ^b$ 

whence 

, arj ^ + 

2 V6*i*+aV 2 


(198), (199) 
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( 200 ) 


Substituting from (197), (198), and (199) in (196), the equation of the 
locus sought is found to be 

\-(s 

V hH^ +"aV ’ + uV/ ■” 

We have, therefore, the 

Theorem. — If from any point P, t|ingeuts are drawn to the conic 

Q = **4. ?/!_i _n 
and P is constrained to move on any curve 

F (^. y) = 0, 

the locus of the middle point of tlie polar chord of P with regard to S is 


®'(l + S’ 1 + s)t®‘ 


Similai'ly, if we consider the parabola 

2 /* = Aiox, 

finy two points on the curve are 

(a tan* 2a tan ^), .(a tan* 2a tan 
so that the coordinates of the point of intersection of the tangents are. 
given by 

X = a tan 6 tan ^ * 

Y = a (tan d+tan <P), 

and the middle point of the polar chord is given by 
I = ^ (tan* & 4- tan* , 


These give 
whence 


rjz=za (tan ^+tan f). 

\ = — +2 tan 6 tan 
a* a 

i7»-2af 


Hence, substituting in F (oj, y) = 0, wo have the 

Theorem. — If from any point P tangents are drawn to the parabola 

2/* = 4ajp, 

and P is constrained to move on the curve 

F(^,y) = o, 

the locus of the middle point of the polar chord of P with regard to the 
parabola is 

aa ’V“’ 

We will here simply add that the result obtained above in equation 
(200) is an immediate consequence of a new method which we propose 
to call the Method of Elliptic Inversion. 

October, 1887. 
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Sabstituting^ from (197), (198), and (199) in (19G), the equation of the 
locus sought is found to be 

f \ _ A 

^ 


F I 


( 200 ) 


We have, therefore, the 

Theorem. — If from any point P, tangents are drawn to the conio 

and P is constrained to move on any curve 

F(^^y)=0, 

the locus of the middle poinC of the polar chord of P with regard to S is 

■‘(ffs. lis)- 

Similarly, if we consider the ])arabola * 

2/® = 4(W?, • 

any two points on the curve arc 

(rf tan® 2a tan B)^ (a taii®<^, 2a tan 
so that the coordinates of the point of iuLurseetion of the tangents are 
given by 

X = a tan B tan ^ 

Y = a (tan d + hiu ♦), 

and the middle point of the polar chord is given by 


These give 
whence 


^ J (tan* B + tan* ^) , 
17 = a (tan d+ tan ^). 
w* 2i 

- * = + 2 tan 0 tan 

a* a 

y» — 2af y_ 


Hence, substitutinff in F (x, y) = 0, wo have tlio 

Theorem. — If from any point P tangents are drawn to the parabola 
• yi=. 4 mx, 

and P is constrained to move on the curve 

P (*. y) = 

the locus of the middle point of the polar chord of P with regard to the 
parabola is 

Wc will here simply add that the result obtained above in etjuation 
(200) is an immediate consequence of a new method which we propose 
to call the Method of Elliptic Inversion. 

26/ A October f 1887. 
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XXI. — A Descriptive List of the XJredine® occurring in the Neighbourhood 
of Simla (Western Himalayas), — By A. Barclay, M. B., Bengal 
Medical Service. 

[Reoeiyed 7th October ; — Head Norember 2nd, 1887.] 

(With Plates XII. -XV.). 

The neighbourhood of Simla is particularly rich in species of 
Uredines ; and, as I have paid much attention to them during the last 
four years, it has been suggested to mo that a descriptive list of them 
might usefully bo recorded for the use of future workers in this very 
interesting field of cryptogamic botany. I have acted on the sugges- 
tion after much hesitation^ for, with the very limited leisure at my dis- 
posal in the course of an active official life, I cannot hope to make the 
list a complete one, nor, indeed, can the descriptions of many of those I 
notice be as complete as might be desired. Nevertheless, so far as they 
go, my statements may, I hope, be accepted as coi'rcct in every respect, 
for every one of them has been made after careful and repeated observa- 
tion. I may, therefore, be pennitted to hope that the list may serve 
some useful purpose, more especially as no such attempt has ever before 
been made in India, so far as I am aware. 

With regard to the order in which such a list should te given, I 
have determined, after some hesitation, to bind myself by no very strict 
rule, but, in general, to onumorato, first, all those species which bear 
aecidial fructification and, then, to go on to those which are at present 
known to me only in the teleutosporic stages. With reference to the 
©cidium-boaring species, I may note that I have described them ge- 
nerally as they occur in seasonal sequence, beginning with those whicii 
appear earliest in spring, and ending with those which disappear last 
towards autumn. The only exception I have made in following out this 
plan is to withdraw from the general list all those forms which occur 
on tlie Conifer©, as I thought it better to enumerate the characters of 
these few well defined species together, rather than to disperse them 
among the others, which occur on hosts having no special relationship 
with one another. 

In the present contribution, I will confine myself to the ©cidied 
forms with which I am acquainted on hosts other than the Conifer © ; 
but, before proceeding to a description of them, I may draw the atten- 
tion of the reader to one or two points of special interest concerning 
them. 
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In the first place, it will be observed that I have isolated several of 
them with a mark of interrogation to species already described as 
occuiTing in Europe. Until the complete life-histories of those are 
known, it is impossible to state definitely whether they are correctly so 
•related or not. They are probably all varieties of, or identical with, 
the European forms with which I have associated them. In only ono 
case (that of JEcidium Urtiem, Schum.) has the life-history of tho 
Indian variety been fully traced. 

Five of the species described are I believe quite now, in only one of 
which (jd^cidium Sirohilanthis) have I been able to trace tho whole life- 
history. That on tho wild strawberry {Frayaria vesca) appears to be a 
complete autoecious Uredine, but I have unfortunately not been able to 
prove this by actual experiment. And, in this couiioction, I would 
again draw attention to the inconveiiieritje caused by the system of 
nomenclature now adopted of naming spQcies of Uredines after their 
teleutosporic forms, an inconvenience which it appears to me will 
increase as our knowledge of this family is extended, for it sometimes 
happens that a host bearing an eecidium bears also a toleutosporo, 
which, however, has no I’elationship w^hatever with the mcidium. For 
example, according to this principle, I have been oblige^l to name the 
^cidium which occurs on Valeriana WallkMi Uromyces Valoriame^ 
although I have abundant evidence that tho teleutospores have no 
genetic relationship whatever with the iKcidiiim. In all probability, 
future investigation will show that the Urorayces borne on this host is 
related to some other -^Ecidium on an entirely different host, whilst 
the teleutospores borne on some other host are related to the -/Ecidium 
on the Valeriana in question. In the cases of Strolilanthes Dalhou- 
sianus and Urtlca parrijlora, which bear ^jlcidia whose complete life- 
histories are known, teleutospores (puccinia) are also borne, which, 
however, have no relationship with the A^^lcidia.* Tho -/Ecidiurn 
on Jasminum revolutum presents no unusual features, but those on 
EtcpJiorhia cognata and Andrachne cordifolia display aberrant features 
of great interest. Indeed, these two -^cidia differ so markedly from all 
others fliat I have regarded them, provisionally, and until 1 shall have 
had further oppoHunities of working out their complete life-histories, 
as belonging to a new genus, which I propose calling Monosporidium. 

With these introductory remarks I shall pass on to a description of 
the several species. 


• See “ Soiontifio Memoirs by Medical Officers of tho Army of India, ** Part II, 

Calcutta, 1887. 
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I.— ^CIDIAL FORMS. 

^ 1. — ^CIDIUM SANICULiE, Sp. noV, 

Sanicula (Enropoea, L. P) 

The earliest -^cidium which I have observed in Simla is that . 
whicli occurs on Sanicula Europma. Towards the latter end of March, 
some of the earliest leaves of this plant which are being unfolded in 
spi'ing may be found attacked by this parasite. It is by no means an 
uncommon fungus. The invaded areas of the leaf are usually small, 
and generally convex below, where the aecidial cups are usually borne, 
though a few may open also on the upper surface of the leaf. The 
jecidia discharge their spores through a yorous like opening at their 
summits, i. e., the peridium does not open widclynis in most cases w'ith the 
fragments of the toj*ri tissue forming a stellate opening. The petioles 
n.re also frequently attacked and at such places they are thickened and 
often bent. A single leaf blade may present from one to three jiatehes 
of invasion, these patches being slightly paled in colour as seen fi*om 
the u])per sui’face. 

^Cridiospores. — The moistened neoidiospores measure on an average 
25*4 X 10*4 /X, the measurements exhibiting extremes of 26 p in length 
and 20 p in breadth. The ejiisporc is finely punctated and contains 
from tw'o to three goj^m pores. The endospore is very fine and not 
readily distinguishable from the opispoi*e (Fig. 1, PI. XII.). The si»ores, 
when placed in water under suitable cijuiimstances, rearlily germinate, 
throwing out long curved tubes measuring 6 to 7 /x in diametcir. Only 
one germinal tube is produced by each spore. The 2>eridial cells mea- 
sure about 30 X 22 p (Fig. 2, PI. XI 1.). 

liemarks. — This a3cidium is, I believe, a new species ; but may be com- 
pared with that which 1 have described below on IHmpinella diversifolia, 

2. — UitOMYCES Valerian.®, Schum ? 

Valeriana Wallichii, D. 0. 

Next to the foregoing ^cidiura one on this plant is among the 
earliest of those jiarasites to be found in spring. Towards thr end of 
March, some plants may be found in initial stages of attack ; but it is 
towards the latter part of April that it is seen in its fullest develop- 
ment. This AGcidium is one of the most common and abundant in 
Simla, and individual plants ai*e often so extensively affected in blade 
and petiole ^s to be completely destroyed. The affection is usually 
confined to the blades and petioles of the radical leaves, but may 
also be found on tbo upper leaves of the flowering stalks and even, 
though rarely, on the bracts of the flower heads. When a leaf is ex- 
tensively affected, it is considerably distoHed, and the parts actually 



1887.] zn the NeighhofirhwHl of SimJn, 353 

invaded by the mycelium are considembly thickened. At an early 
stage of the affection, patches of pale yellow discolomtion may be ob- 
served on the leaf blades, which ai*e usually convex above. On this 
upper convex surface, a few spcrinogonia may be seen, wliilst the roci- 
dial fructification usually emerges from the lower or eoncjivc side. Tho 
cecidia consist of short tubular ])eridia filleil with i^eddish yellow 
spores bursting at their sunimits in a stellate way. 

Tho sperrnoginia are remarkably few and their mouths ai*e sui*- 
mountcd by a tuft of paraph 3 \ses. 

Tho tecidial affection above describcil is met with abundantly 
throughout the time the plants are in flower, but, as soon as the sei'ds 
are being matured, towards the middle oj* end of May, this affiu'tion 
disappears entirely. After an intojwal of some wcniks fi’om the time 
the a?cidial parasite has entirely disappeanMl, th(jse plants aj*c seen to Ix^ 
attacked by a toleutospore-hearing inyccdiuui also mainly on the railitMil 
leaves, though occasionally also on othei*s. This allectioii always a]i- 
peai’s on leaves which bear no trace of forrrnu’ly liaving boriu? tho 
lecidial parasite. The spores are extruded from dai*k bi-owii pustules 
of minute size, which usually occur in great numb(*i*s on each affected 
leaf, Kach pustule is surroundtHl by a zone of yellow discoloration. 
At first, those spores are extruded only from the upper surface? of tho 
leaf, but later also from the lower surfact?, exactly opp(»site tlie site of 
the upper spore bed and thf?refoi*e fi'om tJie same inyci?liuni. 1'ho 
lower pustule is usually smaller than the u])per. At first, when a HjK)ro 
pustule exists only in the nj)pcr surface of the leaf, the atfeeted area, 
bulges upwards (convex upwards) with a corresponding concavity 
below ; but this disappcai's when the lower surface is also involved in 
spore extrusion. 

JfiJcidinsjjor^s. — These are abstricted serially from basidia airanged 
on a flat hymenium. They are pale orange-yellow round or ovaJ bodi(?s 
measuring, when dry, 17 x 15 /x and, after lying some time in water, 
22 X 20 /X (Fig. 12, PI. XIT.). The epispore is smooth and unmarked. 
They not germinate readily in water (Fig. 10, PI. Xlll.). The peridium 
consists of a layer of single cells. 

Teleutosjjores . — These are brown singlo-cclled bodies — Uromyces — 
borne singly on stalks (Fig. 13, PI. XII.). They are somcwliat pear-shaped, 
measuring when moist 25 x 22 fi, and the stalks hearing them are 
about twice the length of the long diameter of the spore. Tho spores 
are readily detached from their beds without any portion of the stalk 
adhering to ,thom. The epispore is firm and resistant and a little 
thickened towards the base, whei’e it joins tho stalk. It is sparsely 
beset externally with tubercles. A few lino paraphyses usually occur 
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■among the spores. Most spores exhibit a nuclear space or body in the 
centre. Although I placed them in several nutritive solutions and in 
water, I never obscjrved them germinating. 

Hemarks . — 1 have made very numerous experiments ynth the view 
of tracing the life-history of this very common .^Bcidium, but without 
success. I am quite convinced that the teleutosporc-bearing fungus 
has no connection whatever w^th that bearing the oecidium, not only 
because many carefully conducted experiments failed to establish any 
such connection, but also because a considerable interval elapses, as I 
have already noted, between the complete disappearance of the -^ci- 
dium and the appearance of the teleutosporcs. I have also attempted 
to reproduce the -dCcidium by inoculating leaves with almost every 
teleutospore with which I am acquainted, and’most of which I hope to 
describe later in this series. • 

This fungus may be identical with JJromyces ValeriancBy Schum, in 
which the aacidiospores are stated to measure 17 x 24 /a and the 
Uromyces spores, 20 to 26 by 15 to 19. The latter fungus, however, also 
possesses uredospores, which are entirely absent in the Himalayan 
species. 

. 3. — PucciNiA ViOLiB, Schum P 

Viola sorpens, Wall. 

An A5cidium of a very destructive kind is extremely common on 
Viola sei’pens in spring (April) and occurs simultaneously with that 
described on Valeriana. As a rule, large areas of the leaves become 
affected and very frequently the petiole also is extensively involved. 
Sometimes there is scarcely a portion of the whole leaf, blade and stalk, 
which is not involved, and, in such cascjs, the whole leaf speedily suc- 
cumbs to the parasite. In such extreme cases, the blade of the leaf is 
crumpled up almost beyond recognition, while the affected stalk is bent 
in various directions and considerably hypertrophied. Limited patches 
on the leaf blade are generally round and very deeply bulged down- 
wards, i, e., with a concavity upwards. The aecidia are borne most 
usually on the under surface of the leaf, but a few burst foi^h also 
from above. But little discoloration is caused by the mycelium on the 
upper surface of the leaf, which is only slightly paled. 

Later in the season, about the beginning of June, when the eeci- 
dial fungus has disappeared, the new leaves of the violet are often at- 
tacked by another puccinia-bearing parasite. Many leaves may now be 
found, in the same localities where formerly the mcidial parasite was 
common, studded with numerous dark brown or black pustules of the 
size of a small pin’s head, mostly on the under surface. These pustules 
are irregularly scattered over the leaf blade, bursting through the epi- 
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dermif^ (aliol* havings raised it csdusiderably) by a clean rent. Opposite 
the pustnles, on the upper surface of the leaf, small greenish yellow 
spots may be seen. Although the greater number of pustules emerge 
from the lower surface, yet many also burst forth fi‘om the upper sur- 
face, especially when the leaf is very largely attacked (Figs. 4 4 6, 
PI. XIL). 

It has been stated above that tliese puccinia-pustules are usually 
hctme on newly unfolded leaves, but, in one or two instances, I found the 
dried up remains of cucidial patches on the petioles of leaves which 
bore these teleutospores. This observation naturally led me to think 
that the two forma were genetically related, and I accordingly made 
numerous attempts to establish the relationship upon experimental 
grounds, but always -without success. I am therefore inclined now to 
regard the two parasites as entirely distinct, and T am sup])ortod in this 
•view here, as in the case of Valeriana abave, by the fact that, as a rule, a 
distinct interval of about a month or more elapses between the complete 
disappearance of the eacidium and the appearance of the teleutospores ; 
and it is quite exceptional to find any trace of old oocidia on plants 
bearing the puccinia-producing mycelium. I may here note that I have 
made numerous attempts during the last two years connect the 
-^cidium on the violet with several teleutospores occuriing on various 
plants in Simla, but, as in the case of the even more common Valeriana 
^cidium, always without success. 

JEcidiospores. — When well moistened in water, the spores measui'o 
21 X 18 ft, but, when dry or immediately after immersion in water, they 
measure on an average 19 X 14-8 ft. They readily germinate in water, 
throwing out a single more or less sinuate tube measuring about 6 ft in 
diameter (Fig. 6, PI. XII.). This germ-tube has a tendency to throw 
out short lateral bi’aiiches. The orange-red contents of the spore 
wander into the fui-thest end of the tube. The sjxnes aj>pear to have 
3 to 4 germinal pores, but only one gei*m-tube is formed by each. 

Teleutoiipores . — These arc dark brown puccinia easily detached 
from their beds without any portion of the stalk remaining adherent 
(Fig. PI. XII.). When dry, these spores measure as follows : — wliole 
length, 30 ft ; length of upper cell, 14 ft ; length of lower cell, 16 fj ; 
breadth at sej)tuni, 18 ft. The spores ai*e somewhat thickened at their 
free ends, sometimes to the extent of 4 ft. Among these puccinia-spores, 
a few single-celled spores were often found which may have been 
either uredospores or a second form of teleutospore. They are brown 
bodies with thick resistant walls covered extemally with prominent 
tubercles. They measure, when diy, 20 x 18 ft on an average ; I never 
observed their germination. Some fieshly collected spores were 



356 A. Barclay — List of the Uredincce octurring [No. 3, 

placed in water in a growing coll on the 20th March, and they germi- 
nated freely, although some spores preserved in botanical diying paper 
since the previous autumn had lost vitality (Figs. 7 & 8, PI. XII.). The 
promycelium from the upper cell emerges from the apex, whilst that 
from the lower cell emerges from a point close to the septum. The 
pi’omycelium produces four sporidia from four cells into which the 
end of the piT>myceliura is divided, the most distant one being produced 
upon a stcrigma arising from the very apex of the germ- tube 
(Figs. 7, 8, 9, PL XII.). The sporidia are oval, measuring from 6 X 4 /x 
to 7 X 5 ft (Fig. 10, PI. XII). 

Ilemarks . — It is possible that this fungus is identical with, or, more 
probably, a variety of, Pucclnia Violoe, Schuni., although the measure- 
ments of tlie latter given by Winter* do nCt agree with mine very 
nearly. Winter’s measurements are as follows : — lecidiospores 16 to 
24 ft by 10 to 18 ft (average 20 x 14 ft) against my measurement of- 
21 X 18 ; uredosporcs 19 to 26 ft in diameter against my measurement 
of 20 X 18 ft ; teleatosporcs 20 to 35 ft by 15 to 20 ft (average 27’5 x 
17'5) against my measurements of 30 x 18 ft. The (diaracters of the 
teleutospores as given by Winter agree with those of mine. 

4. — Puccini A Pimwnei.lj:, Strauss, 
rimpinclla divorsifolia, D. 0. 

The next ajcidiiim which attracts attention is not so common as 
thoscj above described, and occui'S on FiwpineUa diversifolia. This 
parasite may be found in ce)*tain localities towards the end i)f April or 
the beginning of May, and is very soon after that missed again. Indeed, 
towards tlic end of May, it has already become very scarce. The fungus 
usually atta(;ks the first leaves that arc unfolded of this plant, these 
being simple leeves of the shape of the common violet loaf. The 
compound leaves later unfolded were very rarely found attacked. Tlio 
invaded areas of leaves are discoloured, becoming pale yellowish green, 
and the aacidia are borne almost wholly on the under sui*face, though a 
few occasionally break through the upper surface. The occidial fnxit 
cousists of tubular pei'idia measuring about 2 to 2‘25 m.m. in ‘length 
which hurst at tlieir summits in a stellate manner. In addition to the 
leaf blade, the petiole is not unfi equently attacked, and here the peri- 
dial tubes are somewliat longer than they are on the leaf blade. 
Several distinct patches of eocidia sometimes occur on a single petiole, 
but in such cases the blade is also largely affected. At these places 
on the petiole the tissues are somewhat hypeif rophied. The leaf blade 
also where invaded is thickened, the depth of the laminal tissues at 

* Dio Pilzo DoutschlaDdB, &c. Yon Dr. George Winter. 
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sucli places being about 0'441 m.m., whilst tbe normal thickness is about 
0*239 m.m. 

A little later, towards the end of May, when the (ecidial parasite is 
becoming rare, some of the compound leaves (never the simple ones) 
may be found attacked by a separate rnycoliuin bearing uredospores. 
This uredospore-bcaring mycelium is never found on the same leaf 
bearing aacidiospores, and it is therefore quite probable that the two 
mycelia are in no wise genetically related to one another. The uredo- 
pustules are minute, circular, and saffron-coloured, mostly on the upper 
surface of the leaf, though by no means infrequently also on the lower. 
Sometimes the upper surface of a leaf may be seen to be densely covered 
with these uredo-pustulcs. 

Again in autumn, about the end of September and October, the 
same plant may be seen largely affected by a puccinia-hearing fungus, 
a distinct interval having elapsed since •the disappe/irance of all trace 
of the uredo-bearing fungus. These puccinia-pustules are minute and 
round, like the uredo-pustules, but black, and occur both on the upper and 
lower surfaces of the leaves, sometimes in great profusion. The stem 
is also often affected ; the pustules here are linear, their long axes 
corresponding with the long axis of the stem. • 

The (FGidhospores are reddish yellow with very thin walls, the 
episporc and endospore not being distinguishable from one another : 
they are round, oval, or somewhat fusiform (Fig. 14, PI. XIT.). The I'ound 
spores measure 20 to 21 p in diam., the oval about 32 x 20 p, and the 
fusiform about 38 x 14 /x, shortly after being wetted with water. 

The spermogonia are likewise situated on the under surface of the 
leaf : they measure about 0’lb3 m.m. in depth and 0.189 m.m. in 
breadth. Their mouths are beset with paraphyses projecting about 
0.063 m.m. The spermatia are round or oval and measure 4 x 3 /t. 

The peWdiMm consists of elongated cells, very unlike those of the 
eecidium on Sanicula described above, measun' ng about 60 x 20 ft, and 
easily detached from one another by teasing (Fig. Ii5, PI. XTI.). 

H^edottpores . — These are reddish yellow round or oval bodies with 
coarse tubercles on the surface of the epispore. On an average, the 
moistened spores measure 22 x 18'3 ft. They germinate readily in 
water. (Fig. 3, PI. XII.). 

Teleutospores . — These are brown two-celled bodies (puccinia) readi- 
ly detached from their beds with a very small portion of the stalk re- 
maining adherent to them. In each cell, a clear nuclear body or space 
may be seen. The epispore is marked externally by fine ridges. They 
are not thickened at their free ends. As with the uredospores, I never 
micceeded in getting them to germinate in water. Their measurements 
46 
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aro as follows : — ^whole length of spore 30 fi ; length of lower cell 13 
and of upper cell 17 ft; breadth at septum 23 ft ; extreme breadth of 
upper cell 24 ft and of lower cell 22 ft. 

ReTwa/rhs . — At first it seemed extremely probable that all the three 
forms above described were pliases of one fungus, and I attempted fre- 
quently to establish a relationship between them by experiment, but 
always without success. This alone, however, does not justify me in 
definitely denying a relationship between them, since it is quite possi- 
ble that some condition of my experiments militated against the mani- 
festation of a relationship. However, the experiments were carefully 
conducted and often repeated. I also attempted to reproduce the lecidium 
by laying the ttdeutospores found on several grasses in the neighbour- 
hood on the young leaves ; but in these attempts also I failed. 

This parasite is probably identical with Puccinia Piwpinellm, 
Strauss, in which the aecidiospores are said to measure 18 to 35 ft long 
and 16 to 21 ft broad (average 26*5 x 18*5 ft), the uredospores, 23 — ^2 ft 
long and 19 to 24 /a broad (average 27 5 x 21*5), and the teleuto- 
spores, 26 to 35 ft long and 17 to 26 ft broad (average, 30*5 x 21*5). 
The only feature in which this fungus differs from that which 1 have 
described is in < the characters and size of the uredospores. In Strauss’s 
plant the uredospores are said to be pale brown, while in mine they are 
reddish yellow and smaller. 

5. — Puccinia cobonata, Corda? 

Bhamnna dahurions, Pall. 

The Allcidium which occurs on this plant is not very common, al- 
though occasionally an attacked tree or bush is very extensively affect- 
ed. The fully ripe aecidium may be found as early as the latter part 
of May, but it is more usually met with about the middle of July. The 
fungus attacks leaves, young stem (Figs. 1, 2, 3, PI. XIII.), and drupes, 
the last sometimes very extensively indeed. Wlien the leaf is attacked, 
the invaded areas are usually small, and generally only one patch occurs 
on each leaf. These patches are dark reddish brown above, surrounded 
by a halo of pale yellow (Pig. 2, PI. XIII.), and the orange-yellow aecidia 
are borne on the lower or concave surface of the leaf, opposite the dark 
central part seen above (Fig. 1, PI. XIII). The red colour of the 
patch is due especially to discoloration in the palisade cells, and the 
abnormal thickness to hypertrophy of the spongy tissue, the palisade 
cells retaining their normal dimensions and characters. The tissues 
in the areas invaded are very extensively permeated by hyphm, and 
many cells are destroyed. While the thickness of the leaf blade 
is normally 0*126 m.m., it is about 0‘440 m.m. in patches bearing ripe 
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fiBcidia, A patcli of ordinary size measured 1 c.m. in total dianietor, 
the central reddish brown part measuring 6 m.m. in diameter. The 
patches are sometimes considerably larger, however, and more irregular 
in shape. The secidia are tubular structures, very deeply sunk into the 
laminal tissue, measuring about 1‘75 m.m. in length, and therefore re- 
sembling in some degree the -^Ecidium on Pyrus variolosa described 
below. With very few exceptions, the tocidia burst from the lower 
surface of the leaf. These patches on the leaves arc often placed near 
the margin of the leaf, and arc usually between and not over the princi- 
pal veins ; but when a vein is involved it is considerably thickened. 
When the stem is attacked, which occurs but rarely, it is considerably 
swollen. The drupes when attacked are often densely covered with 
eecidial tubes, set at riglit angles, all over them. 

The spermogonia are formed on both the upper and lower surfaces 
of the patches, and may often be found ripe when the aBcidia on the 
same patches are also fully developed. They are inserted bet\yeen the 
cells of the single layer of palisade cells when situated on the upper 
surface. They have a tuft of paraphyses protinding through their 
mouths, and measure about 0107 m.m. in depth and breadth. 

The (pcidiospores are round orange-yellow bodies o£ very uniform 
size measuring 23 /x in diameter when recently wetted with water 
(Fig. 5, PL XIII.). The peHdial cells are roughly hexagonal, adhere veiy 
firmly to one another, and measure about 26 x 16 ft. The centre of 
each cell contains orange-yellow matter like the contents of the roci- 
diospores (Fig. 4, PL XIII.). 

Remarks . — There can be little doubt that this .^cidium is caused by 
a Puccinia, with all the characters of Puccinia coronata^ which occurs 
on Brachypodium sylvaticum in Simla, but unfortunj^teJy 1 have not liad 
sufficient oppcu'tunities of verifying this. So far as my insufficient 
experiments go, I have always obtained negative results. I am also not 
quite sure whether this ./Ecidium does not also occur on Sagerelia 
oppositifoUa, 

^ 6. — Puccinia Fragaui^, nov. sp. 

Fragaria vesca, Linn. 

During May, and just before it flowers, the Wild Strawberry, Fra- 
garia vesca^ may in some years be seen attacked by an eecidial fungus. 
This parasite is, however, a rare one, and I found it on two occasions only 
in 1885 at localities distant a few miles fi'om one another, and on each 
occasion only a single affected plant was found, ^cidial fructification 
was found both on the petiole and on the leaf blade. Jt is somewhat 
curious that the same leaf bore simultaneously uredo and teleutospore 
pustules, but all the three forms of spore-pustules were quite distinct 
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fi*om one another, with green normal tissue between them — at least, I 
could not trace any mycelial connection between them. The aacidial 
fructification consists of groups of ascidia on the margins of the leaves. 
The portions of the leaf blade bearing these quickly wither and dry up 
after the eecidia ripen. The secidia break through both the upper and 
lower surfaces of the leaf, but more frequently from the lower. Sper- 
mogonia of the usual form are frequently present, especially on the 
petiole when this is affected, and they are placed usually close by the 
side of the aocidia. 

The wcldiospores are pale yellow and very irregular in size and 
shape, varying from round to oval, often faceted and irregularly 
angular. Their average measurements when moistened are 22 x /x.- 
The epispore is finely punctated (Fig. 6, PI. XIII.). Placed in a decoction 
of cow-dung (Brefeld) several in 24 hours threw out short germinal 
tubes of an average diameter of 5'3 /x, but the greater number of 
spores would not germinate. 

The uredospores are oval or pear-shaped and pale yellow in colour 
(Pig. 7, PI. XIII.). They are produced in little circular yellow pustules, 
which arc situated on both surfaces of the leaf. The external surface 
of the epispore is beset with prominent tubercles. The moistened 
spores measured on an average 21 x 17 yt*. Placed in a deeoction of 
cow-dung, only two were found to have germinated on the 5th day, 
whilst those placed in water did not germinate at all (Fig. 8, PI. XIII.). 
The telmtospores arc contained in little black pustules situated close to 
the lecidial fnictifications. They were produced on both the upper and 
lower surfaces of the leaf blade, but more frequently on the lower sur- 
face, as in the case of the eecidia. The spores are dark brown, two- 
celled bodies, pucoinia, easily detached from their beds, breaking off 
with only a small fragment of stalk adhering (Fig. 9, PI. XIII.). The 
average measurements of these spores when moistened were as fol- 
lows : — whdle length 31*7 /x ; length of upper cell 15*8 ya, and breadth of 
same 22*4 /x ; length of lower cell 15*8, and width of same 21 /x. The 
stalks bearing these spores are from 2 to 2| times the whole len^h of 
the spore. Amongst these teleutospores a few uredospores occurred of 
the characters above given. The teleutospores were sown in a decoc- 
tion of cow-dung, as well as in water, but they did not germinate. On 
one occasion, in autumn (November), I found a single leaf of this plant 
plentifully covered with teleutospore-pustulea. I did not succeed in 
getting them to germinate. 

Fi*ora want of sufficient material, I could not experimentally de- 
termine a genetic relationship between these difEerent spores, but the 
close proximity of the teleutosporic sori to the aacidial fructification and 
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the occurrence of uredospores in the telentospore-puRtnlea lend some 
support to the view that we have here to do with a complete autoecious 
Uredine. However, in the absence of experimental evidence, this i*emains 
a mere presumption. 

Remarks. — I believe that this is an entirely new species, and 1 have 
therefore named it Puccinia Fragarim^ in accordance with reco^ised 
precedent in nomenclature, although 1 should have prcfeiTcd naming it 
JEcidium Fragarim. 

7. — -^Ecidium leucospermum, D. C. ? 

Anomone rivularis, Ham. 

This fungus is remarkably localised. During the last three years, 
although T have looked^ for it everywhere about Simla, and the host 
may be found everywhere, I have found it.in only two localities, oiu! in 
Simla (Annandale), the other in a forest (Cheog) about 14 miles distant. 
In these localities I have found it in June, July, and*the beginning of 
August, before the plant flowers. The most striking peculiarity of this 
SBcidium is that it is white. The whole loaf is often involved, though 
generally only well-defined portions’ are, and frequently the margin of 
the loaf (Fig. 11, PI. XIll.). The lecidia break out almost entirely from 
the under surface, though a few may occasionally bo seen on the upper 
surface. When a young immature leaf is attacked, as is often the case, 
there is a striking arrest of growth, the leaf never attaining the usual 
size shown by sister loaves of the same plant which are not affected — 
indeed, a fully affected young leaf is often only one quai-ter the normal 
size. The petioles were never seen to be attacked. Sometimes every 
leaf of a plant was found attacked. The attacked areas after the 
ripening of the eecidia quickly turn brown and wither. 

The mcidiospores^ when just wetted, are round or oval and measure 
on an average 17'7 x 15'6 p. The cpisporo is beset with very minute 
tubercles (Fig. 12, PI. XTII). I never succeeded in gettiqg them to 
germinate in a growing cell. The peridial cells measure about 
18 X 16 fi. 

The spermogonia, formed only on the upper surface of the leaf, 
measure about 80 fi in depth and 120 in breadth. They are very 
superficially situated, having their bases sunk only through the epider- 
mis and resting on the palisade cells. A tuft of paraphyses projects 
through their mouths about 40 to 50 ft in length. 

Remarks. — Puccinia AnemoneSy Pers., occurs on A, nemorosa and 
A. ranunculoideSy forming powdery masses of teleutosporos (without 
uredospores) on the under surfaces of the leaves. Each of these hosts 
also bears an iEcidium, that on A. ranunculoides {AiJe. punctatumy 
Pers.) having violet-brown escidiospores and that on A. nenuyrosa 
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(^c. leucospermum, D. C.) haying white spores. Although I have 
carefully searched for teleutospores on A. rivularis in Simla, I have 
never found them, and T am therefore constrained to call this ^cidium 
ASc. leucospermum in the meantime. Schrotcr, I understand, thinks 
the teleutospores on A. nemorosa are related to the .^cidium home on 
the same host, whilst Fuckel roljates the .^cidiura on A. ranunculoides 
with the teleutospores borne on it. The Himalayan jEcidium would, 
appear to throw some doubt on the connection between their teleutos- 
pores (PuccAnia fusca^ Relhan) and the two aecidia, or, at any rate, if 
that be indisputable, the Himalayan ^cidium must be entirely different, 
being most probably a heteroccious Uredine. 

8. — -^ciDiuM Thalictri flavi,'D. C. ? 

f 

Thalictrum Javanicam, Blnme. 

The ^cidium on this plant, as in the case of that just described 
on Anemone, is remarkably localised, although the host is widely 
diffused. It is therefore a rare parasite, although, in the localities in 
which it is found, it occurs abundantly enough. It is met with during 
the rains, in July, while the plant is flowering. Only the leaf blades are 
as a rule affected, but occasionally the petiole is also attacked, when it is 
considerably hypertrophied and distorted. Fig. 1, PI. XTV. represents 
the petiole attacked in two places : in both cases it will be seen that 
the petiole lias become considerably elongated and in one case also bent 
completely round through 360^. When the parasite attacks the loaf 
blades, little reddish yellow spots are formed as seen from above, 
measuring ordinarily from a minute point to 4 or 5 m.m. in diameter. 
Sometimes, however, the patches are much larger — ^in one case 1 c. m, in 
diameter^ — and then the loaf is considerably distorted, especially when 
a main vein is involved. These larger patches are* reddish brown 
above. The attacked areas are generally convex above at first, but 
often, as the area becomes larger, the converse obtains. The patches 
are frequently placed over a prominent vein, which is then, within the 
affected area, considerably swollen. The number of patches on « single 
leaflet varies from one to twelve or perhaps more. These attacked 
areas on the leaf blade are considei*ably thickened ; the normal thick- 
ness of these delicate leaves is 0*095, m.m., whilst near a young still im- 
mature OBcidium it was found to be 0*410 m.m. 

Spermogonia are foimed abundantly both on the upper and lower 
surfaces, and to the naked eye appear as minute pellucid reddish yellow 
spots. They are of the usual structure, measuring about 63 to 80 in 
depth and 75 to 94 /t in width. These structures are well sunk into 
the leaf tissue. Their mouths are surmounted by a tuft of paraphyses 
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jabout 60 to 65 /a in length. The tissues of the leaf are not so greatly 
hypertrophied in the spermogonial stage as they afterwards become, 
the depth of the laminal tissues near a npe spormogonium being 0T89 
m.m. in one case. 

The peridium (Fig. 13, PI. XTTI) consists of a single layer of angular 
flattened cells measuring from 31*5 or 37*8 p in length by 16 to 31 p in 
breadth, or on an average 33*6 x 23*2f /a, shoHly after immersion in 
water. It opens stellately. The axidiospores are oval or roniid (Fig. 14, 
PI. XIII.) reddish yellow bodies with a smooth opisporo. contents 

are either homogeneous or granular, more usually the latter. When 
just wetted, they measure about 25 p in diameter, and tlie episporo fs 
about 1*5 /A to 2 in thickness. Tlicy aro given oil serially as usual 
from basidia, but there aft*e intermediate cells between succeeding spores 
(Fig. 15, PI. XIII.). 

Remarks. — It may not bo out of placp hero to refer to a very fine 
JEcidium on Thalictrum miuusy Linn., which I found on the 7th May 
1884 at Umi, a village on the Hindustan-Thibet road about 126 miles 
from Simla towards the “ Intci’ior.” It is quite possible that this is 
the same species as that which T have just described as found in Simla, 
but it gives rise to very considerably greater distortions and hypertro- 
phies in its host. The attacked plants were indeed extremely distorted : 
sometimes a whole flower head exhibited a mass of small eecidial tubes 
(Fig. 16, PI. XV.), and individual leaflets when largely invaded exhi- 
bited the most curious foims (Fig. 17, PI. XV.). In this form, sometimes, 
though not very frequently, the stalk also was affected. The secidio- 
spores are orange-yellow, and measured, when dry, 19 x 16 yx on an 
average, but, wlien well moistened, 22 X 18 /a. 

It is possible that both these forms arc identical with, or varieties 
of, Mcidium Tkalictri flavi, D. C., the cecidiospores of which are said 
to measure 17 to 28 /a long and 14 to 20 /x broad, 

9. — ^.^Ecidium Jasmini, nov. sp. 

JasminTiTn hamile, Linn. 

An j®cidium may be found on this plant during July and August, 
but is decidedly uncommon. The parasite attacks both leaf and petiole, 
but more commonly the leaf blade, giving rise to an irregularly circular 
patch, slightly paled above, greenish yellow and brownish red below. 
These patches vary in size, but ere usually about 8 m.m. to 1 c. m. in 
diameter. The involved areas of the leaf are slightly thickened. The 
fficidia burst out exclusively from the under surface of the leaf, so far as 
my observations extend. They contain brilliant orange-yellow spores, 
the peridium, a short tubular structure, bursting at the summit in a 
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stellate manner. Spermogonia exist only on the upper surface, pre- 
ceding the appearance of the cecidia by a very short time — ^indeed, 
while ripe spermogonia exist on the upper surface of a patch, young 
unopened ascidia may also be found on the lower surface of the same 
patch. 

The mycelium^ which ramifies between the parenchyma cells, is 
colourless. The bases of the spermogonia extend to the inner level of the 
palisade cells, and the bases of the a3cidia from the other side reach 
down to the same point. The spermogonia measure about 126 ft in 
(jepth and 157 ft in breadth, and have a tuft of paraphyses projecting 
from the mouth to about 63 ft. 

The peridium consists of a single layer of flat cells, more or less 
hexagonal and measuring about 26 x 22 ft (Fig.‘^, PI. XIV.). These cells 
arc thick- walled and contain some yellow oil globules in their 
cavities. 

The cocidiospores^ after lying a few minutes in water, measured 
26*2 X 20*2 ft on an average. Their contents are of a brilliant orange- 
yellow colour, and they have a thin epispore without any markings 
(Fig. 3, PI. XIV.). I did not succeed in observing their germination, as 
they steadily refused to grow in water. The only other species of Jas- 
mine common in Simla is J, officinale^ L., but this host nevers bears an 
-diicidium, although the closely related J. grandiflorum, L., which grows 
at considerably lower elevations, harbours a very distinct and peculiar 
one, which I hope to describe later. 

10. — Monosporidium Euphorbia, gen. et sp. nov. 

Euphorbia cognata, Klotzsch. 

Towards the end of July and during the first half of August, a very 
peculiar ^cidium on this plant presenting some very' unusual charac- 
ters is not uncommon ; and some individual plants are very extensively 
attacked. ‘ Only the leaf blades are attacked, so far as I have observed, 
and a single leaf may exhibit from one to six patches of invasion. 
These patches are circular and rosy red above with a broad ^nd irre- 
gular halo of paled yellowish tissue around them, the paling increasing 
in area as the patch grows older (Fig. 4, PI. XIV.). On the under sur- 
face the patch is quite white and cushion like (convex). When very 
young, this cushion on the lower surface of the leaf is uniformly con- 
vex, and with a field lens a few pellucid spots may be seen in its centre, 
which are spermogonia. Later, as the spermogonia wither, a very dis- 
tinct pit or depression is formed in the centre of the cushion, and, while 
this central pit enlarges in area, so the circular cushion surrounding it 
becomes more and more prominent and whiter. At last the central pit 
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IS very distinct with now hlacJc points, the dined np spermogonia, over 
XIV)? and then the epidermis covering the surrounding 
cushion tears circularly near the extemal margin of the cushion and curls 
up inwards towards the centre disclosing a bed of white rocidiospoj'es (see 
■ left-hand patch in Fig. 4, a. and 5.). The spcrviogonia^ which are extremely 
superficially placed (see Fig. 6, PI. XIV.), are thus situated on the under 
sui'face of the leaf only. They are of the usual form and structure with 
a tuft of paraphyses protruding through the mouth. The whole organ, ex- 
cluding the paraphyses, measures about 50 fi in depth and 100 /i in breadth. 
The cBcidiosporeSj when just wetted with water, measure from 22 x 20 /a 
to 19 X 18 /A, the average of several measurements being 21 x 19*2 /a. 
The spores are colourless and almost round (Fig. 5, a, PI. XIV.) with an 
epispore densely studddH with minute tubercles. The distribution of 
the mycelium is peculiar and deserves Aoscrij)tion. In a section of a 
leaf passing through the accidium, it wiji bo soon that the mycelium 
lies mainly in Wo strands, one under the upper epidermis, bot.woon it 
and the palisade-cells, the other and larger under the lower epidermis, 
between it aind the sjfbngy cells (Fig. 6, PI. XTV.). Moreover, the charac- 
ter of the layer of hyphro under the upj)er epidoi-mis is of a somewhat 
looser, more pseudo-paremchymatous character, than that under the 
lower epidermis (Fig. 7, PI. XIV.). It should bo noted that these 
layers of mycelial filaments are composed solely of hyphie without any 
part of the host tissue being involved within them, and thus resemble 
strikingly the non-algal pai*ts of lichens. The palisade-cells and spongy 
tissue between the two layers of mycelium are indeed extremely little 
affected or altered in any way. While in unaffected normal places the 
length of the palisade-cells is about GO ft, and the depth of the spongy 
tissue layer about 50 /a, these measurements within attacked areas are 
about 56 /A and 36 yx, thus showing some diminution in size, especially 
in the spongy layer. The lower mycelial layer is about 50 p in depth and 
the upper layer only 24 /x. The lecidial fimctifi cation is, t^s it wore, 
inserted within the lower mycelial layer (see Fig. 6, PI. XIV.), some 
strands passing above it and some below it. The peridium consists of 
a layer of cells about 32 X 30 p in size, forming only a roof to the 
extremely large circular aecidium (see Fig. 6, PI. XIV.). These colls 
are very loosely attached to one another, readily becoming isolated. Such 
an isolated cell is shown in Fig. 5, 6. PI. XIV ; and this figure also shows 
that it is beset externally with tubercles. The secidios pores are given 
off in rows from a pseudo-parenchymatous hymenium without any well 
defined basidia, and have no intermediate cells between successive spores 
(Fig. 6, PI. XIV.). The ©cidiospores, as seen in rows in sections of leaves 
that have been hardened in absolute alcohol, are cubical (Fig. 6, PI. XIV.). 

47 



366 A. Barclay — List of the Uredinea? occurring [No. 3, 

Tlie germination of these eocidiospores is very peculiar and un-- 
like that of any other species with which I am acquainted, with 
the single exception of the eecidiospores of the jEcidium on another 
Euphorhiaceous plant (Andrackne cordifolia) descidbed fuitlier on. I 
have not here, unfortunately, access to special memoirs on the develop- 
ment of individual Ui*ediiies, so that I am unable to state definitely that 
the mode of germination of these spores is altogether unknown, but, so 
far as I have been able to consult the works of others on this subject, 1 
have not seen this mode described. The spores geiminate fairly readily 
in water, throwing out the usual single germ-tube, measuring 5 /x in 
diameter (Fig. 7, PI. XY.). After a time, from 24 to 48 hours, a secon- 
dary spore (sporidium ?) is formed at the end of the geim-tube, not 
up(Jii any stcrigma, but simply separated frt>m the tube by a se])tuni 
(Fig. 9, PI. XY.). This secondary spore is round or oval, is double- 
contoui'cd, and contains well defined gi'anules in a mass of proto- 
plasm ‘S'* XY.). They measure as a rule 14 fi in diameter. The 

day after the formation of this secondary spore, it germinates while 
still attached to the primary germ-tube, throwhig out a secondary 
gorm-tubo which soon takes on a spiral form (Fig. 8, PI. XY.). After 
this, the whole structure i)erishcs, and I have not been able to deter- 
mine its future history, 

JZeniarks. — This ^ilcidium is evidently not Euphorhiai, Gmelin, 

(or Uromyccs IHsi^ Pers.), as in this species the mycelium is described 
as pervading the whole plant or shoot, deforming all the leaves and 
preventing the formation of flowers on the shoots attacked. In the 
^cidiiim above described, only local and well-defined areas of the leaves 
are attacked by the mycelium ; the leaves are not altered in general 
shape, and the shoots bear flowers as usual. For much the same 
reasons this -dieidium is not Uroniyces scutellaf'fis, Lev., which also 
markedly deforms the leaves. It I’emains to consider its affinities with 
the genus^ Endophyllum and especially with E, Euphorhiai silvatuw^ 
i). C., on Enplinrhia amygdaloides, which is said to cause a well defined 
alteration in the leaves of the host, rendering them shoi'tcr and wider 
and somewhat fleshy, and discolouring them^to a palo yellowish green 
colour. Moreover, this pamsito has orange-yellow spores 16 to 26 /a 
long and 12 to 18 p wide, whilst in the Simla ^cidium the spores are 
oidourloss or pale brownish and measure, as stated above, 22 x 20 /a to 
19 X 18 p. Moreover, the germination of the mcidiospores of the last 
mentioned AScidium is differont from that described in the case of 
Endophyllum, which is essentially of the nature of the germination of 
tcleutosporcs. There is, however, some resemblance between the two 
.^cidia in this respect, for we may consider the secondary spore of the 
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Simla -^cidium to bo of the nature of a sporidium, and then the only 
difference that exists between them is that, whilst in* Bndophyllum 
four deciduous sporidia are formed on sterigniata, in tho'^Simla parasite 
only one non-deciduous one is produced directly at the end of the pro- 
mycelium instead of at the end of a sterigma. But these differencos 
are still great enough, T think, to entitle the species to be regarded as 
the type of a very distinct group of the -^cidioinycetes having its 
closest affinities with the genus Endophyllum. The only other -/Bci- 
dium with which I am acquainted that would find a place in this new 
group or genus would bo that which I liayc described furl-hcr on on 
Andrachne cordifoUa. T would define the characters of this new 
(provisional) genus as follows : — 

ISTonospokidium, gen. nov. 

Spore layer very like, or identically *tlie same as, that of the ^ci- 
dia of Piiccinia and Uromyces. ^Fhe spoms arc absti’icted in rows, but 
behave in germination sonicwhat like telcntosjuires in that the germ 
tube (proinyceiiuin ?) prodiuM^s a secondary non-dccidiious Ki)ore 
(spoT’idium ?) directly at its extremity without the intervention ot* a 
sterigma. 

11.— PlTOCINlA Gramtnis, Pers. • 

llcrhcrifl aristaia, D.C. 

During August, the Barherry may fnHpn'utly be found attacked by 
an lecidimn-bcaring parasite. Only tbc leaves are attacked, and, on 
them, cireular patcLcs are formed, almost crinmon-red on the upper 
surface with a naiTow lialo of pale ycliovv-groen (l^k'g. .S, PI. XV) and 
l)ale rosy red below with pale yellow oeeidia thickly strewn over it. 
A single hiaf may eontain from one to six oi* eight sucli patehes. A 
medium -si zed p|it(;b measures from 4 to 5 m.m. in diameter (including 
tbo halo of yellow), but sometimes tbc j)atcbos cxcuud 1 e. m. in 
diameter. With a field lens, numerous spermogonia may be ^een on the 
upper red surface, but also a few in the ceiit7H) of the lower surface, 
around wdiich the ajcidia are an-anged. 

Th*e (erMlospore.% when just moistened, measure from 22 x 17 /a 
to 20 X 18 fi, or, on an average, 20 8 x 17-8 fi. The contents arc bright 
orange-yellow, and usually on one side of t])e spore a colourless space is 
left filled apparently with colourless protoplasm (Fig. 8, PI. XTV) giving 
a characteristic appearance to the spores. The peridial cells are gen- 
erally square in outline and measure about 20 X 18 /a (fioe Fig. 9, PI. 
XTV.). They are tldck-wallcd, thicker on one side (Fig. 10, PI. XIV.), 
and contain orange-yellow matter in their centres. 

When invaded by mycelium, the leaf is generally considerably 
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tiiickenod, and the cells of the host are filled densely with starch grains. 
The spermogonia are situated mostly on the upper surface of the leaf, 
though some are borne also on the under surface. They are of the 
usual structure, well sunk into the tissue of the host, and with a tuft 
of paraph yses protruding from their mouths. These organs generally 
measure about 0’198 to 0‘151 m.m. in depth and 0*138 to 0.126 
m.m. in width, the tuft of parapliyses measuring about 75 /i in length. 

liemarhs . — There can be no doubt, I think, that this is identical 
with Puccinia Graminis as described by De Bary, although I have not 
confirmed its genetic relationship with the Puccinia on cereals which 
occurs very abundantly in all the fields around Simla. I am also not 
quite certain that all the three forms of Berbeids which occur in Simla 
(namely, B. vulgaris^ L., and B. Lycinm^ Royl6, in addition to that al- 
ready mentioned) bear the same species of ^cidium. I'he subject is 
one which requires fui'ther inyestigation and I will therefore leave it at 
present an open question. 

12. — .i®ciDiuM Urtic;e, Sebum., var. Himalatrnse. 

Urtica parviflora, Roxb, 

I have described the life-history of this remarkable and very com- 
mon ^cidiunl elsewhere,* so it is only necessary here to state briefly its 
characters. The parasite gives rise to romai’kable hypertrophies of tho 
tissues of tlie host invaded, usually the leaves and petioles, though fre- 
quently also the stems. When attacking the leaves, it has a special 
pronencss to invade the main veins ; and, by causing very great hyper- 
trophy in them, gives rise to remarkable contortions. When it attacks 
the stem, it usually praduces well defined comparatively large tumours or 
excrescences. The parasite is usually found in its fullest development 
during Jnly. Tho hypertrophy of the parts invaded is due mainly to 
the increased size of the pai'cnchyma cells, which are stor'cd with nu- 
tritive material, and, to a very subordinate extent, to mycelial invasion. 
Tho mycelium penetrates some of the parenchyma cells forming haus- 
toria of the branched type. 

The spermogonia measure about 0*178 m.m. in depth and ><readth 
with a tuft of parapliyses 68 fi long. • 

Tlie tocidiosporcs are contained in a peridium of a single layer of 
flattened polygonal cells measuring on an average 20 p in diameter. 
The mcidiospores are given off in long rows from basidia arranged 
very regularly on a level base. They are yellow round bodies with 
finely giunnlar contents and beset exteraally with minute deciduous 

* Scientiflo Memoirs by Medical Officers of the Army of India,” Part II. 
Calcutta, 1887. 
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tubercles. Tbe moistened spore measures on an average 16‘6 x 13*1 /a. 
The life-history of this recidiura is completed on Garex setigera^ Don. 
The uredospores on this second host measure from 19'8 x 13*5 fi to 
19'2 X 12’8 fjL. The teleutosporcs (puccinia) are 66 fi long by 15 fi. 
broad on an average. The upper cell measures 24 to 20 fi in length 
by 12 to 17 fx in breadth, whilst the lower cell varies from 20 to 14 fi in 
length and 12 to 14 /a in breadth. In germinating, each cell forms a 
promycelium which divides at its end into four compartments each 
forming a spoiidium at the end of a slender sterigma. Tlio sporidia 
measure 12 x 8 /a. For further particulars I must refer to the paper 
already alluded to. 

13. — ^ciDiUM STRoniLANTTTis, Barclay. 

StrubilantlioB Dalhunaia^UB, Clarke. 

The -/Ecidium whicli occurs on th^s plant is probably tbe most 
common and widely diffused in Simla. 1 have desei-ibed its life-history 
fully in a paper in “ Scientific Memoirs by tlie Medical Officers of the 
Array of India *’*, to which T would refer those who desire further in- 
formation, wdiilo here T will only note its main characters. The parfi- 
site may bo found abundantly during July and August attacking only 
the leaf -blades and very rarely indeed the petiole, l^ho huives aro 
often found very extensively bespattered with circular discoloured 
patches, yellow or yellowish green above and rosy or purplish or yellow 
below. The patches usually measure about 4 — 6 m.m. in diameter, but 
sometimes more, and are usually slightly concave .above. The sper- 
mogonia aro borne on the upper surface and maybe I’ecognised as minute 
points. The aacidia are borne on the lower surface. The invaded 
areas are considerably thickened, the thickening being due mostly to 
hypoHrophy of the spongy cells and to a lesser extent to that of tlio 
palisade-cells. ' The mycelial filaments are of the usual charactei’s and 
form here and there simple tubular haustoria. y 

The peridium consists of a single layer of flattened angular cells 
measuring on an average 16’3 x 11*6 /x. The mcAdiofiporas ai’c given 
off ii# rows, as usual, without intermediate cells. They aro irregularly 
round pale orange-yellow and measure, when just moistened, 18 x 16 fi. 

The ffpermogo7iia measiu’e about 100 fi in depth by 94 /a in width. 
They are formed both on the upper and on the lower surface of the leaf, 
but more frecpiently on the upj>er. They have a tuft of paraphyses 
protruding through their mouths about 80 — 90 /a. 

This fungus completes its cycle of development on PoUinia nuda, 

* “ Sciontific Memoirs by the Medical Officers of ihe Army of India/* Part II. 
Caloutta, 1887. 
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Trin. Tho nredospores on this last mentioned host measnre, when just 
wetted, 21*6 X 20*2 /a. The telentospores (pnccinia) on the same mea- 
sure 3G fjL in length hy 16 /x at the septum. The septum divides the 
spore into two equal halves. The promycelia from each cell divide at 
their ends into four cells, each of which produces a sporidium at the 
end of a slender sterigma. The sporidia measure from 10 X 6 /x to 
12 X 7 /A. 

14. — Gtmnospobangium CLAVAncjEFORME, Jacq. ? 

Pyrus variolosa, Wall. 

An jEcidium (Roestelia) on this single species of the several mem- 
bers of tlic Pomaccoe in and about Simla is faii*ly common from May to 
August: but I have observed in this case, as in several others, that in 
some years it is more common than in others. For example, in 1885, I 
found no difficulty in obtaining as many specimens as T desired ; in 
1886, T expoi’icneod the' greatest difficulty in finding a very few, while 
now, in 1887, it is again fairly common, though not so common as in 
1885. It attacks only the leaf-blades and no other parts, so fai* as my 
observations have extended, forming well defined patches, orango-i’cd 
above and yellowish below, the upper surface being densely studded 
with spermogoiuia. Generally the fully devcloi)ed older dark gi’cen 
leu/VC's bear these cecidial patches, the younger paler leaves being only 
exceptionally attacked and these late in the season, namely, in July, 
The ai’ea of the leaf blade invaded varies in extent from a few milli- 
ni(itei*s in diameter to 1 c. m. or even a little more, and is considerably 
thickened. While the thickness of the normal leaf blade is about 01 70 
to 0190 m.TTi., the attacked parts when rccidia are developed measm*© 
about 0*880 m.m. The thickening of the leaf blade is due mostly to an 
appai'cnt proliferation of the spongy tissue cells, which are also altered 
in form, becoming long palisade-like cells inste.ad of irregularly round 
as under normal conditions. The true normal i)alisadc-cells are about 
44 fi in lenj^'th, whilst the transformed spongy cells are 63 to 107 fi in 
length. The mycelium ramifies tliroughout the cells of the attacked * 
areas. 

The fficidia are very deeply sunk, long tubular structures, the 
portion sunken beneath the level of the epidermis being about 0*756 m.m. 
in length and about 0*190 m.m. in diameter. Each mcidiura is situated 
on a minute papilla and is extruded only from the under surface of the 
leaf, never from the upper. That portion of the secidial fruit which 
X)rojects freely beyond the level of the epidermis is about 1 to 2 m.m'. 
in length. 

The peridium consists of a single layer of cells, the lower ones 
being more elongated than the upjier. Those situated about the middle 
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measure about 70 X 22 /a, and all are besot with prominent rod-liko 
excrescences (Fig. 5, PI. XV.). When the eecidium is ripe, the peridium 
bursts longitudinally in strips from summit to base. 

The tveidioftpores are round or oft oner oval, measuring, when 
just wetted, 28*6 x 24 6 fi on an average. They arc pale bri>wn in 
coloui* and their surfaces are beset with minute tubercles (Fig. 6, PL 
XV.). 

The spermogonia arc formed only on the upper suT'faee of the leaf, 
and when ripe have a sticky cl(3ar fluid over them pi’obahly secreted by 
the tuft of paraph yses, wliieh, arising from the veiy bas(3 of the organ, 
project considerably (about .50 to 60 /x,) from tlje moiillis. They aro 
well sunken into the tissue of the leaf, their bases pushing down and dis- 
integrating the palisad^-cclls. They i-emain covered o\ er by the cuti- 
cle until ripe, vvlion the cuticle is raised And o[)ened l)y a poi’ous oj)ening. 
The fojmiation of the spermogonia pi*Qcede.s that of ilio jecidia by a 
very considerable length of time. Tn the s}>ermogo'nial stage, the hy- 
pertrophy of the leaf tissue is not so great as it bi'comes hiter, Iho 
thickness of the lamina being about 0‘41 m.m. Tf sections of the leaf 
through a spermogoniiun be stained with Spiller’s ])nrple, it will bo 
found tliat, while the stcm’gmata are coloiu*ed blue, the K])erniatia aro 
coloured brick-red. The spermatia aro oval and measure 8 X 4 /a. 

Remarks. —From the natui’c of the dehiscence of the p(*ridiuin, there 
can be no doubt that this yFeidiumis identical with or allied to dymim- 
sporangkitn Jacq., though in some respects it is not utdiko 

G. juniper iuiim, L., especially in the colour of the spores. I made very 
frequent and numerous attempts to reproduce this ^Ccidiuin with tehm- 
tospores from a (lymTiospoiuiigium on’ Cupress-us torulosa which is by no 
means uncommon on the few trees which occur in Simla, but always 
without result. Notwithstanding these negative results, 1 am still, 
however, inclined to believe that this Oymnosimrangium (tlie only one 
I am acquainted with in tlicse parts) is genetically rclatctl to tlie ^Oci- 
dium just described, and I attribute my negative results to the influence 
of some unknown condition attending my experiments, although I have 
varic?l the conditions i^i every conceivable manner. 

15. — Monosporidium Andractinis, gen. et. sp. nov, 

Andrachne cordifolia, Miill. Arg. 

During August, especially towards its latter end, an -^cidlnm 
is not unfreqiiently met with on this host, which is common at eleva- 
tions a little below that of Simla. It is not, however, a common 
i^cidium. Only the leaves are attacked and on tliem circular 
patches Oere formed by the fungus, red above with an iiTcgular halo of 
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yellow around it (Fig. 2, PI. XV ) and pale rosy red beneath (Pig. 1, PI. 
XV.). The patch is concave on the upper or red surface, the under 
surface being correspondingly convex, and on this latter suiface only 
are the .^cidia produced. Generally only one patch is to be found on a 
single leaf, though I have seen as many as six. The patches are usually 
very uniform in size, generally measuring about 6 m.m. in a diameier. 
The centre of the under surface of the patch is occupied by a number 
of spermogonia, while around it the eecidia are grouped more or less 
irregularly. A few spermogonia, however, emerge from the upper 
surface also. This Allcidium, therefore, in its general characters 
already resembles that described above on Euphorbia cognata, but 
differs notably in the lecidia being isolated cups, whilst in Kuphu- 
bia we may imagine that the several cups have' all fused together into 
one large circular a)cidial fruit. The peculiar arrangement of the 
mycelium, however, in layer's so characteHstic of M, Euphorhiae 
is not found here. The mycelium ramifies generally among the 
cells as in other jrcidia. The palisade-cells are not disarranged or 
deformed in any way, but the spongy tissue cells are hypertrophied and 
pi’ol if orated. The thickness of the leaf wljere invaded and where ripo 
aecidia were borne was in one instance 0‘334 m.m., whilst the normal 
til ick ness was 0*138 m.m. The spermogonia ai'e very small and super- 
fiiual, as in M, Euphorhiae, They arc insinuated between the epidermis 
cells and measure about 44 /x in width and 25 to 30 ft in depth. The 
lecidia when fully ripe measure about 0*265 to 0*248 m.m. in width and 
0*233 to 0*217 m.m. in depth. 

Tlie weidiospores are round, oval (Fig. 11, PI. XV.), colourless, or very 
pale brown, and measure, when just wetted, on an average 21*6 x 18*4 ft, 
varying from 20 X 16 to 24 X 20 ft. They are given off in rows with- 
out any intermediate cells. The peridial cells are flat a^id irregular in 
shape, imbricate in aiTangemeiit, and measure fi’om 18 to 24 ft in 
diameter (Fig. 10, PI. XV.). They arc beset with small ridges or 
tubercles. The mode of germination of these ODcidiospores is exactly 
like the peculiar germination of the spores of Monosporidium Euphor^ 
Mae, The spores germinate very readily in water, throwing 'out a 
long non-septato tube, when the empty spore wall is seen to be 
beset very densely with minute tubercles. After lying in water 24 to 
36 hours, a secondary spore is formed at the extremity of the germ 
tube (Pig. 13, PI. XV.) just as I have described it in the case of Euphor- 
bia. This secondary spore or sporidium is separated off from the 
germ tube by a septum, but never falls off altogether from the tube. 
In a cultivation of 48 hours’ duration, I saw numerous secondary spoi*es, 
and several of themp while still attached, had commenced to germinate, 
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throwings out narrow tubes, wliicli, ihongli twisted a little (Fig. 14, PI. 
XV.), never became spiral as in the case of M. Enphorhine, nor so long. 
These secondary spores measure from 18 x 15 /a to 22 x Id ft and on 
an average 20*3 x 15 ft. They are double-contoured and contain largo 
granules in their protoplasm. 

16. — .ZEcidium Compomtauum, Martins. 

Myriactis nopaleiLHis, Lchb. 

I have never found this ^Ecidium actually in Simla, wliorc the host 
is common, but at Mashobra, a few miles beyond the Station, at about 
the same elevation. It may bo found there towards the end oi’ August 
and beginning of September. Only the lowei* leaves a!*i^ alfectod, and 
generally before the ph^t sends up its flowoiing slalk, tJioiigh 1 found 
one plant with three of its lowei* leases afFecti‘(l while it was in full 
flower. The patches arc circular and usually single, but sometimes more, 
on each leaf, and they are very large,* mcasirriug about I ‘5 c. m. in 
diameter. The upper surface is pale yellow witJi a dai'k disColoui*ed 
centre as the patch becomes older, while the lower siirPaco is very 
pale yellow and here the flocidia are borne in great numbers thickly 
set together. With a field-lens it may ho seen that ilie spermogonia 
are borne on the upper surface quite on the manjm of tbcf patch and not 
within it. 

The mcidiospores are irregularly round or oval, pale yellow, and, 
when just wetted, measure from 14 x 14 to 17 x 12 /x and on an 
average 16 x 15*2 p. (Fig. 15, a., 5., PI. XV.), The spores are given ofE 
in rows as usual. Tlio epispore is tliin. 

The ijcridial cells measure about 34 X 16 /a to 42 x 20 /a and are 
arranged in an imbricate manner (Fig. 15, c., cZ., PI. XV.). 

Remarks, — The .diJeidium not occurring actually in Simla, so far as 
I am aware, I have not been able to pay sjiecial attention to it. I 
presume it may be included under JEcidium (jomposiiaTnm., Martins, 
although the measurements I give of the a?eidiospores ^arc smaller 
than those given by Winter in the case of Pucciiitn Jfnscidosorum, Alb. 
& Schiw., and Uromyres Junci, Desmaz. However, as J do not know of 
any tclentospore belonging to this ^cidium, 1 cannot do better than 
refer it provisionally to A. Gompositarum, as recommended by Winter. 

Qonclnding Remarks. — This completes the list of fficidium-bearing 
TJredincs 1 have bitlierfco been able to examine in Simla, with the excep- 
tion of the five which occur in Coniferao, and which I hope to describe 
in a future paper. Three of these (on Abies Smithiana and Ced/rua 
Deodara) I have already described in this Journal.* The other two 
occur on Finns long if alia and P. excelsa. 

* J. A. S. B. 1886, vol Iv, pt, ii, pp. 1 — 11, pis. i — iii j pp. 140-143, pis. iii, iv ; 
et pp. 223 — 226, pis. vi, vii. 
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In addition to these, IJhave seen AEcidia on a species of Geranium 
(probably nepalense) and on Ranunculus diffusus^ but in each case I only 
once found specimens, and unfortunately in each case I was unable 
to examine them. They are extremely rare about Simla. I may here 
also note that a very interesting ^cidium occurs on fjasminum grandu 
Jlitrum, L., whose life history I am now engaged in investigating, but it is 
confined to the low-lying valleys near Simla and never appears in the 
station, which is too high for the host. A nearly allied species {Jasminum 
officinale^ L.) which occurs abundantly in the woods about Simla never 
harbours this parasite or that which 1 have described above on 
Jasminum humilc. 


DESCIUPTION OF TTIE PLATES. 
'Plate Xll. 


1. 

Saiiioula 

aewdiosporfl, x 350. 

2. 

Ditto 

peridial cells, x 350. 

3. 

'Pimpinella uredospore, x 350. 

4. 

Violent 

leaf, lower snrfaco, natnral size. 

5. 

Ditto 

leaf, upper snrfaco, natural size. 

6 . 

Ditto 

onoidiosporo, 24 honrs in water, x 250. 

7. 

Dittq 

promycolinm, x 350. 

8 . 

Ditto 

ditto. 

9. 

Ditto 

ditto : showing terminal sporidial formation, x 350. 

10. 

Ditto 

germinating sporidium, x 350. 

n. 

Ditto 

peridial colls, x 400. 

12. 

Valeriana 

SDcidiospore, x 580. 

13. 

Ditto 

nromycos spore, x 580, 

14. 

Pim})inolla rocidiosiioro, x 350, 

15. 

Ditto 

peridial cells, x 350. 



Plate XIII. 

1. 

Bhamnns 

leaf, lower snrface, natnral size. 

2. 

Ditto 

ditto, nppor snrfaco, natnral size. 

3. 

Ditto 

stem attacked, natnral size. 

4. 

Ditto 

peridial cells, x 350. 

5. 

Ditto 

SDcidiospore, x 350. 

6 . 

Fragaria 

secidiosporo, x 350. ^ ^ 

7. 

Ditto 

nrodospore, x 350. 

8. 

Ditto 

germinating nredospore, x 350. 

9. 

Ditto 

telentosporo, x 350, 

10. 

Valeriana 

aecidiospore, x 400. 

11. 

Anemone 

outline of loaf showing attack : natural size. 

12. 

Ditto 

mcidiospore. x 480. 

13. 

Thalictrnm : peridial cells, x 350. 

14. 

Ditto 

; fficidiospore, x 350. 

15. 

Ditto 

! basal colls of a row of rocidiospores showing intemediate 



cells, X 4<80. 
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1. 

Thalictrum 

Plate XIV. 

portion of shoot showing petioles attacked, natural size. 

2. 

Jasminum 

X)6ridial colls, x 350. 

3. 

Ditto 

tecidiosiDores, x 350. 

4. 

Euphorbia 

a. leaf, natural size. 

5. 

Ditto 

h. same somewhat enlarged, 
a. mcidiospore, x 3.50^ 

6. 

Ditto 

h. peridial coll, x 350. 

transverse soction of loaf showing peculiar disposition of 

7. 

Ditto 

mycelium and superficial nature of sperm f)goiiium. 
a. layor of mycelial illamonts on lower side of leaf ; 6. 

8 . 

Berhoris 

same on upper side, x 480. 
mcidiosfioro, x 350. 

9. 

Ditto 

peridial colls, x 350. 

10. 

Ditto 

two isolated peridial cells, x 350. 

1. 

Andrachne 

Plato XV. 

under surface of afCccted Iftaf, natiftal size. 

2. 

Ditto 

upper surface. * \ 

3. 

Borberia 

upper surface of attached leaf, natural size. 

4. 

Berhoris 

peridial colls, x 350. 

6 . 

Pyrus 

peridial colls, x 350. 

6. 

Ditto 

ajcidiosjiyrcs, x 350, 

7. 

Euphorbia 

mcidiospore germinating, x 350. • 

8. 

Ditto 

germiiijiting mcidiosporo, showing formation of secondary 


spore (si)oridium) and its germination while in situ,* 
X 360. 


9. Ditto secondary spore (sporidiam), x 350. 

10. Andrachno peridial colls, x 350. 

11. Ditto tecicliosporcs, x 350. 

12. Ditto showing end of germinal tube (promyoelium ?) of rooi- 

diospore with commoncing formation of secondary 
spore or sporidinm, x 350. 

13. Ditto . completely developed secondary spore, x 350. 

14. Ditto showing germination of secondary spore (aporidmm) 350. 

15. Myriactis a. row of mcidiosporos 5 6. isolated spore ; c. aujl d, peri- 

dial colls, X 350. 

16. Flower head of Thalictrum minus completely involved and distorted by 
^ the -ZEcidinm, natnral size, approximately. 

17. Leaf of same. Leaf deeply hollowed, much enlarged and thickened, and 

covered profusely with mcidia outside with a few tubes also inside, 
natural size, approximately. 
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XXII . — Natural History Notes from H, M.^s Indian Marine Survey 
Steamer ‘ Investigator,* Co^nmander Alfred Carpenter, R. N., 
Commanding, No, 8. Description of a new species of the Hrachy- 
urous Genus Lyreidus from the Depths of the Andaman Sea.^^By 
J. Wood-Mason, Esq., Superintendent of the Indian Museum, and 
JProfessor of Comparative A^natomy and Zoology in the Medical College 
of Bengal, Calcutta^ 


Lyreidus oracilis, n. sp. 

d*. Very closely allied to D, channeri,* Body and legs slenderer. 
Rostrum acutely triangular with straight sides. Extraorbital and 
antero-lateral spines absolutely as well as relatively longer. The head 
being narrower and more produced, its sides (between the extraorbital 
and anterior antero-lateral spines) are loss deeply hollowed out, and its 
supraorbital bprd^rs, more deeply and narrowly emarginato. Eye- 
peduhclcs and^ corneie equal and similar, apparently of the same form 
and proportions as in the left eye of L. channeri, the former reaching 
to about the junction of the second with the apical third of the length 
of the rostrum, the latter opaque yellow with the subjacent pigment 
showing through the cuticle as a dark ring round their bases. Propodite 
pf the chelipeds armed below with three triangular spines. The mero- 
podite boars two sharj) erect spinules about the middle of the length of 
its upper border. In all other respects much as in L, channeri. 

The unique example obtained measures : — 

Millims. 


Length of carapace, from tip of rostrum to posterior margin, 

„ „ „ „ to niiddlo of a straight 

line joining bases of posterior anterolateral spines, ... 

„ . „ from same straight line to posterior margin. 

Breadth ^of carapace, across the parallel-sided part, 

Breadth of head, between tips of extraorbital spines,,.. ,,, 

Distance between tips of posterior antero-lateral spines, ,,, 

Length of posterior antero-lateral spines, ... i 

,, I, anterior ,, ,, „ ••• ,,, 

„ „ rostrum, from a straight line tangent to the bottoms of 

the supraorbital emarginations, ... ... 

„ „ extraorbital spines from the same tangent, 

Locality , — OfE Port Blair ; 271 fathoms ; green ooze ; January 
2nd, 1888. 


23 a 

8-6 

150 

12-7 

4*7 

17-9 

5*4 

3-7 

30 

4‘0 


* Supra, p. 206 et seqq, pi. i» 
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